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CRIMEA AND PUNISHMENT 


At the height of the famous Charge of the Light Brigade, no less 
than 23 of the radar’s tubes malfunctioned simultaneously. (And no 
wonder — for this was the year 1856—91 years Before Bomac.*) 
The calamity not only left the Light Brigade totally in the dark, but it 
very nearly lost the battle and the radar unit itself. Only the heroic 
action of an anonymous radio operator, later reported missing, kept the 
unit from falling into Russian hands. 

Many years later, however, there appeared in England a man named 
Roland Stone, who claimed to be the missing radio operator of Balaklava. 
He was given a hero’s welcome and was scheduled to receive the Victoria 
Cross for valor. He would have, too — except for a sharp-eyed, hawk- 
nosed man named Sheerluck Domes who happened to read about Stone 
in the newspaper. 


Domes rushed to see the Queen and managed to gain entrance 
as Stone was about to receive his reward. 

Before the startled Queen could say a word, Domes was flas 
a telegraph key under Stone’s nose. “If you're a radio operator,” 
hissed, “send me some code!” Stone stammered for a moment. 
hands dropped helplessly to his sides. 

“You see, your majesty!"” Domes said triumphantly... “This ma 
no radio operator. He wouldn't know a dot from a dash if he met t 
in Covent Garden. Off with his head, I say.” 

After they had led Stone away, the Queen marveled: “But Dor 
how could you be sure this man was an impostor? All you knew 4 
his name.” 

“That,” said Sheerluck, “was all I had to know. After all,” 
went on, “a man named Roland Stone simply couldn't be a radio operato 

“Why not?” asked the Queen. 

“Because,” the great man said, “a Roland Stone gathers no Mors 
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Low inductance mount keeps tunnel L. G. Cox served with the Canadian 


Army as an Armament Artificer 


diode from oscillating 
(Radio), then graduated in Honours 
Radio Physics from the University of 
A simple tunnel diode mount is described which inhibits F Western Ontario in 1950. He has 
oscillations, allowing the true characteristics of low-capaci- . ai ay me by . 
> a " ~ agree 2 as 2 = . and ectrica =ngineering ivision 
tance diodes to be plotted. The technique is also useful for 5). a MC oo te Gen a © 


preventing unwanted oscillations in microwave amplifiers | number of communication devices 
and oscillators. He is a member of the LR.E 


Semi-automatic ultrasonic machine H. L. Miller was born in England and 


graduated in mechanical engineering 
cleans telephone relay contacts from Battersea Polytechnic in 1944 
After service with the REME he was 
Following an outline of the considerations which led to assistant works manager for a graphite 
the choice of ultrasonic cleaning for relay contacts, some 
. ° 90 » a work on induction heating Since 
preliminary experiments are described. The author then , 1953, Mr. Miller has been a plastic 
gives a complete description of a semi-automatic 500-watt & molding methods engineer with North- 
machine, which can handle 500 relays per hour. oi c ern Electric Co. Ltd., Montreal 


processing firm and did development 


Static-magnetic regulator solves J. T. Keefe graduated from Purdue 


s University electrical engineering 
transient voltage problems part = ing, in 1946 and has been doing 
development and applications engi 
This paper discusses the performance of static-magnetic neering since then. In 1956 he 
voltage regulators and how they can be used to solve line 
tr: ient yble The basic theo f regulator operatio now holds the position of chief 
ransient problems. e basic theory of regulator operation sopiect tnateent. Ws & o weaibe 
was given in part | last month. Oscillograms and results of IRE and has published a num- 
of a series of tests are given here in part 2. ber of papers and articles 


joined Sola Electric Co. where he 


An inexpensive transistor characteristic A. G. McNamara was born in Regina 


and obtained his MSc in physics at 


curve tracer for the laboratory Fat 0 in 00M, Selieaies ee cee 
, at NRC on radar development, he 


A simple but accurate curve tracer is described which returned to his studies at the Univer 
sity of Michigan and U of S, receiv- 


can be built in elementary form in a few minutes, or as 

a Ishoratory inet nt i = few he The inst nt . ing his PhD in 1954. His work at 
a laboratory instrument in a few hours. The instrumen cs ven Tagg LaF ets asa es 
is completely passive, and functions in conjunction with upper atmosphere research, par- 
any laboratory oscilloscope having X and Y signal inputs. x ticularly with regard to radio 


Compact pulse pre-amplifier has a sd —_ A. K. Scrivens was born and edu- 


. : cated in Ottawa Upon graduation 

dynamic range of 90 db from the Ottawa Technical High 

School in 1941 he joined the RCAF 

The amplifier described is constructed on an etched wiring and served 

board and uses two 2N384 drift transistors. It features wnt 1946. He then joined the Radio 

a wide frequency response, a dynamic range of 90 db a eee Se 

a 7 KS ? © , ’ of NRC, Mr. Scrivens is an active 

and good stability over wide temperature and supply vol- : radio amateur, having obtained his 
tage variations. Available power gain is 16.5 db. ticket in 1946 


as a radar technician 
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DESIGNED FOR RELIABILITY THROUGH 
WESTON “UNITIZED’ CONSTRUCTION 





WESTON CIRCULAR CHART 
RECORDERS OFFER MAXIMUM 
FLEXIBILITY OF CONTROL FORMS 


Two Weston Recorder-Controllers— Model 6836 and 
Model 6833—give instrument engineers needed versatility for 
effective process control. And, of course, both feature 

Weston accuracy —within +144% of span or +.025 my, 

Model 6836 provides 3 to 15 psi pneumatic output for final 
control elements, and is available in a complete range 

of pneumatic control forms, such as on-off, differential gap, 
narrow proportional band, proportional band with 

automatic reset, etc. 





Model 6833 with electric control is available in contact or 
proportional type control. Unique design of the 

control mechanism eliminates chatter due to vibration 
with even the narrowest differential. 

Both Model 6836 and 6833 are designed for the addition 
of optional features to accommodate a great 

variety of control configurations. 


Call or write for complete information on these and 

other Weston instruments for industry, or write for 

Catalog 08-101-A. Daystrom Ltd., 840 Caledonia Rd.. 

Toronto 19, Ontario, or 5430 Ferrier Street. Montreal, Quebec, 


a subsidiary of Daystrom Incorporated. 


Mode! 6836 {illustrated) and Model 
6833 are supplied in potentiometer or 
Wheatstone Bridge types. Scale 
320° concentric, 33.86” long. Chart 
speed: 1, 4, 8, 12, 24, 48 hours or 
7 days per revolution. 


\ oh, 
DAYSTROM, LIMITED 


tw Worip LEADERS IN MEASUREMENT AND CONTROL 
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For Multiplex or Standard Service 
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June 3, 1960 


R. P. Matthews 

Manager 

Andrew Antenna Corp... Ltd 
606 Beech Street 

Whitby, Ontario 


Dear Mr. Matthews 


As you know since its inception in September of 1957 our 

FM station has employed a Multi-V antenna manufactured by 
your Company I thought you would like t know that in 
this time the performance of the antenna has been excellent 
and has required no attention on our part from a maintenance 
standpoint I might add that we were pleasantly surprised 
at the ease with which this antenna can be installed 





I would heartily recommend this antenna to anyone contemplating 
the establishment of a new FM station or a change in facilities 
in an existing one 
Sincerely yours 

THE LAKELAND BROADCASTING COMPANY, LIMITED 
J, a 
fer c lo " 
WILLIAM C. MARCHAND 


Vice-President 


SEavinG souTH 





CKLB—AM 1350 KC 
CKLB—FM 93,5 MC 


"performance has been excellent" 


The ANDREW Multi-V is the standard of occur and can be added to units already in 
the industry. Over 353 Multi-V units have _ service. Similarly, the VSWR tuner can be 
been installed to date, accounting for more added to existing installations without 


than 50% of the stations presently licensed. modifying the antenna. 


Installations have been made in all climates 
and service is uniformly acclaimed both for 
standard and multiplex operation. De-icers 
are available for use when icing conditions 


¥*U.S. PATENT 2,637,533 — Exclusive ANDREW design 


A new warehousing program assures 
quick deliveries of all standard units. You 
are invited to consult us on your FM 
antenna system requirements. 








Measured VSWR on a 16-bay production unit. Note band 

width. VSWR tuner, Type 19893, is available for tuning 

out tower effect, thus, assuring optimum performance 

and eliminating need for field tuning individual bays. 
16-BAY MULTI-V ANTENNA 
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HELIAX 
the flexible air dielectric cable 


HELIAX is the preferred cable for FM. Low VSWR, 
greater mechanical strength and flexibility have 
made it the favorite of broadcasters. Available in 
continyous lengths in diameters up to 3% inches. 


Auuhrew 


ORPORATION LTD 
ioe BEECH ST., WHITBY, ONTARIO 


ANTENNAS + ANTENNA SYSTEMS + TRANSMISSION LINES 
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NEWS HIGHLIGHTS 


Canadian electronics firm exports 
a large portion of its production 


National Semiconductors Limited, Montreal 
manufacturer of cadmium sulphide and cadmium 
selenide photoconductive cells, has recently moved 
into larger premises, as reported on page 9. 
Commenting on the fact that a large portion of the 
company’s product is exported to many countries, NSL 
president Dr. D. A. Anderson says: “Besides being 

an exciting activity, this sort of effort is at once 

a contribution to the Canadian import-export balance 
and our employment, and a demonstration that 
research and development in the electronics industry 

in Canada can pay off in the world market.” As 

we said in the August issue: “It can be done!” 


Engineers predict major change 
in computer design trends 


Three U. S. engineers, S. J. Campanella of Melpar, 
Paul Cohen of Sperry Gyroscope, and Franklyn E. 
Dailey, Jr., of Stromberg Carlson, have predicted 

a major design trend in computers of the future in a 
special report presented to company members of the 
American Ordnance Association. According to 

the report, future computers will utilize both analog and 
digital techniques in the same machine. It is claimed 
that this will lead to better selectivity performance. 


AMF Atomics to make first Canadian 
nuclear fuel elements for Japan 


Canada’s first direct export sale of nuclear fuel 





Radio receivers 


Television receiver sales still 17 percent down on last year 


Television receivers 


elements will be made to the Japan Atomic Energy 
Research Institute by AMF Atomics (Canada) Limited, 
Port Hope, Ontario. The contract calls for AMF to 
manufacture 270 natural uranium fuel elements for 

use in the JRR-3 research reactor, a 10-megawatt heavy 
water moderated reactor operated by JAERI, a 
Japanese government agency. Previous sales of fuel 
elements to foreign customers have been made 
through Atomic Energy of Canada Limited. 


U. S. industry makes recommendations 
to Navy on underseas defense 


A series of recommendations to the U. S. Navy on 

the vital underseas area of defense has been made 
public in a major report from the Anti-Submarine 
Warfare Advisory Committee of the National Security 
Industrial Association. The detailed report is in three 
volumes, of which two are unclassified. Further 
information may be obtained from the Committee at 
1107-19th St. N.W., Washington 6, D.C. 


Opening of new communications link 


coincides with Dawson City fete 


Dawson City, Yukon, now has direct telephone and 
telegraph service with the rest of the world. Prior to the 
Canadian National Telegraph’s construction of the 
facilities, which began last September, the only 
communications service into Dawson City was by 
wireless telegraph. Official opening of the new 350-mile 
link to Whitehorse on August 17 coincided with the 
city’s “Founders Day” celebration. On August 17, 1898, 
gold was discovered at Dawson City, thus giving 
birth to one of the Yukon’s fastest-growing centres. 
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Distributor sales to dealers in units 
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1959 HB 69,149 
1960 MB 53 446 
Source: EIA of Canada 
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LOOK TO 


Pea, WIRE & Caste @ 
Lore conser 


MAGNET WIRE FOR THE SMALLEST COIL 


TO CANADA'S LARGEST TRANSFORMER 


Yes, look to Federal first for magnet wire 


to meet every manufacturing demand. Federal 


research provides new product development 
and testing to meet the growing and changing 
demands of the industry. Exacting quality 
control during every stage of production 
ensures magnet wire of absolute top quality, 
for the smallest television coil to the 
largest power transformer 

Federal magnet wire—Formel, Isonel, 
Isomelt, Ilsobond, Daglas and conventional 
enamels are specified and used by leading 
engineers who know they can rely on 
Federal’s technical perfection ... whether 


FEDERAL WIRE & 


in square, rectangular or round shapes. 
Every type of insulation or covering is 
available from Federal. All of our enamels 
are made to our own or customer's 
specifications. Sizes range from #6 to #40. 
Federal's continuing research program also 
develops new packaging to improve production 
methods and to help lower your downtime. 
Federal engineering and production 
specialists are available to assist with your 
individual manufacturing problems and to 
specify the right Federal product to meet your 
requirements. Write today for further details. 


CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. 


6009 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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People in the industry 





Spaulding Fibre promotes four 
Canadian executives 


Following a policy of employing 
Canadians wherever possible, Spauld- 
ing Fibre of Canada Ltd. has made 
the following appointments. Charles 
A. Dykeman, former plant manager, 
is now general manager. W. Christen- 
sen has been appointed sales manager. 
Mr. Christensen, a graduate of the 
University of Toronto, was sales engi- 
neer in the western Ontario district. 

B. G. Orth, formerly office mana- 
ger is now assistant general manager, 
and J. Frey has been appointed assist- 
ant plant manager. T. C. Drees, vice- 
president and former general manager, 
has been appointed administrative 
assistant to the president of the 
American company. 


C. R, Hughes elected vice-president of 
General Telephone Int'l. 

Carman R. Hughes has been elected 
a vice-president of General Telephone 
& Electronics International Inc., inter- 
national manufacturing, marketing, 
and engineering subsidiary of General 
Telephone & Electronics Corp. 

In his new post, Mr. Hughes is re- 
sponsible for all manufacturing, sales 
and engineering activities in Canada, 
involving subsidiaries and associated 
companies. In addition to serving as 
a vice-president of GT&E Internation- 
al, he will continue to serve as presi- 
dent of Automatic Electric (Canada) 
Ltd., Automatic Electric Sales (Can- 
ada) Ltd., and Canadian (B.C.) Tele- 
phones and Supplies Ltd, 


Continental-Diamond 
appointments 

The Arborite Company Ltd. an- 
nounces the appointment of Allen G. 
Ballard as manager of the new Con- 
tinental-Diamond Fibre Division in 
Toronto, fabricators and distributors 
of industrial laminates. Mr. Ballard 
has been associated with Continental- 


Hughes 
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Diamond since it was founded in 1919. 

A former subsidiary of the Conti- 
nental-Diamond Corporation of New- 
ark, Delaware, its assets were recently 
purchased by The Arborite Company 
Ltd. 

Edward L. Crossman has _ been 
named assistant manager of the new 
division, which operates a plant in 
Toronto and sales offices in Montreal 
and Vancouver. Mr. Crossman joined 
Continental-Diamond in 1929. 


Tele-Radio Systems Ltd. 
sales appointment 

I. H. Nixon, president of Tele-Radio 
Systems Ltd., announces the appoint- 
ment of Paul A. Vatcher to manage 
advertising and sales promotion. 

Mr. Vatcher brings to the com- 
pany’s marketing activities many years 
of diversified experience with govern- 
ment and industry in the fields of tele- 
communications, sales and advertising. 
In this new position, he is assuming 
responsibility initially for making more 
widely known the products and serv- 
ices handled. 


Communications equipment 
sales manager 

Northern Electric Company Ltd 
has appointed W. Ritchie Johnston 
sales manager in the communications 
equipment division. He succeeds the 
late W. V. Faith. 


Bonner appointed to 
Ensign executive 

Stuart D. Brownlee, president of 
Canadian Admiral Corporation Ltd., 
has announced the appointment of 
John R. Bonner as vice-president and 
general manager of Admiral’s wholly 
owned subsidiary, Ensign Acceptance 
Corporation. 

Mr. Bonner has been with Canadian 
Admiral for the past five years, serv- 


Ballard Crossman 


1960 


ing as assistant credit manager at the 


Toronto sales branch, and credit man- 
ager at the Winnipeg, Calgary and 
Vancouver branch offices. 


Samis 


Purchasing agents honor 
former president 

The Canadian Association of 
chasing Agents conferred its highest 
honor upon Fred G. Samis, formerly 
controller of purchasing, Northern 
Electric Co. Ltd., and now marketing 
manager in the company’s sales div- 
ision. He was made a Fellow of the 
Association for having “distinguished 
himself by his contribution to busi- 
ness through the field of purchasing.” 

Mr. Samis served as president of 
the 2400-member national Associa- 
tion during its first year as an inde- 
pendent Canadian organization. 


Pur- 


Two-way radio sales 
representative 

Canadian General Electric Co. Ltd. 
has appointed J. Paul Belanger as 
sales representative of two-way radios 
in the province of Quebec. Prior to 
joining CGE early this year Mr. 
Belanger was director and general 
manager of Tele-Technic Institute in 
Montreal, a trade school for radio 
and tv service technicians. 


Vatcher 





SOLA AC and DC voltage regulation 
Continuous, automatic, maintenance-free 


Sola Constant Voltage Transformers and Regulated DC 
Power Supplies provide dependable, regulated output 
voltage. Their output regulation is unaffected by wide 
variations in input voltage. 

Sola CV Transformers are static-magnetic regulators 
with completely automatic, continuous regulating action. 
Their response to variations in input voltage is usually 
1.5 cycles or less, They have no moving or renewable parts 





Sola 
Constant 
Voltage 
Transformers 


Standard Sinusoidal Type provides voltage regulation of +1% 
with primary voltage variations as great as +15%. With less 
than 3% total rms harmonic content in their output voltage 
wave, these units are desirable for use with equipment having 
elements sensitive to power frequencies harmonically related 
to the fundamental. Available in nine ratings, 60va to 7.5kva. 


Normal-Harmonic Type also provides 
+1%, regulation at somewhat less cost. 
This group has an average of 14% total 
rms harmonic content in its output volt- 
ages and is suited to equipment not ex- 
tremely sensitive to voltage wave shape. 
The series includes those mechanical 
designs specially engineered for use as 
built-in components. Nineteen stock 
ratings range from l5va to 10kva. 


and require no maintenance. 

Each Sola Regulated DC Power Supply incorporates 
a constant voltage transformer in combination with a 
semi-conductor rectifier and a high-capacitance filter 
section. This combination makes the power supply com- 
pact, dependable, and efficient; and assures sustained 
output voltage in the face of pulse or intermittent loads, 
or heavy, short-time overloads. 


Adjustable Sinusoidal Type provides 
+1% regulated voltage output—one out- 
put adjustable from 0-130 volts and one 
fixed at 115 volts. Has less than 3% total 
rms harmonic content in output voltage. 
Portable for use in shop or laboratory, 
or mount on standard relay rack. 


Electronic Power Type regulators provide 
+1% regulated filament voltage at 6.0 
and 6.3-volt levels; or a combination of 
plate and filament voltages regulated 
+3% for +15% input variations. Fila- 
ment regulators are available in ratings 
from 2.3 to 25 amps. One model is spe- 
cially designed for portable lab or shop 
bench use; it has a 30va rating. Combina- 
tion plate/filament regulators, in three 
stock sizes, are designed to operate with 
commonly-used rectifier tubes. 


Custom-designed units can be supplied in 
production quantities in ratings from Iva 
to 25kva to suit individual specifications. 
Custom designs can include special 
mechanical structures, various voltage 
ratios, special frequencies, compensation 
for frequency variations, multiple output 
voltages, three-phase service. Units can be 
manufactured to military specifications. 


For additional information on Sola Constant Voltage Transformers, write for Circular CV 


Swans Mae sk 


Sola Constant Voltage 
DC Power Supplies 


For intermittent...variable 
»-.-pulse...or high-current loads 


Fixed-output-voltage designs are avail- 
able in six stock models with ratings 
from 24v @ 6a to 250v @ la. They are 
extremely compact, light-weight, and 
moderately priced in proportion to their 
power output and performance. 


ome “2 . - <a DENSE 


Compact, rugged Sola Constant Voltage DC Power Supplies 
provide output regulated within+1% over line voltage varia- 
tions as great as +10%. Their output contains ripple voltage 
of 1% total rms or less. They have exceedingly low output 
impedance. Output is in the “ampere” range. The high, short- 
time overload capacity handles intermittent and pulse loads 
without serious voltage drop or damage to components. 


Adjustable-output designs provide a con- 
siderable range of regulated dc test volt- 
ages. Accessory handles offer portability 
and permit self-stacking. Six models are 
available with outputs ranging from 5v 
@ 7a to 400u @ 0.6a 


For additional information on Sola DC Power Supplies, write for Circular DC 


SOLA-BASIC PRODUCTS LTD, LC_% 


Sola Manufactures: Constant Voltage Transformers, Regulated DC Power Supplies, 
Constant Wattage Mercury Lamp Transformers and Fluorescent Lamp Ballasts 


An Affiliate of Basic Products Corporation 


377 Evans Ave., Toronto 18, Ont., Clifford 1-1147 + In U.S.A., Sola Electric Co., 4633 W. 16th St.“Chicago 50, Ill. 


For further information mark No. 58 on Readers’ Service Card 
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Reports from the industry 





General Instrument plans semi- 
conductor production in Canada 


How to meet the inroads of foreign 
competition in the Canadian electron- 
ics market? “Diversify,” says J. McK. 
McLean, vice-president and general 
manager of General Instrument-F. W. 
Sickles of Canada Ltd. 

Stressing the company’s. long-range 
confidence in the Canadian electronics 
industry, Mr. McLean announced a 
new line of semiconductors will soon 
go into production at the firm’s 50,- 
000 sq ft plant in Waterloo, Ont, New 
facilities are now being installed and 
additional staff will be employed so 
that manufacture of the new silicon 
and germanium devices can begin in 
the early fall. 

The new line will be patterned after 
similar devices now manufactured by 
the parent company, General Instru- 
ment Corp., Newark, N.J. 


Firms build 
new plants 

Construction has begun on a new 
plant and laboratories for Canadian 
Research Institute, now located at 
46 St. George Street, Toronto 5. 
The building now being erected 
makes available to the firm more than 
triple the present space, and will in- 
clude office, warehouse, laboratories 
and manufacturing facilities. It is the 
third and largest expansion in the 
company’s 22-year history. 

The new plant, situated on Curlew 
Drive in Don Mills, a suburb of To- 
ronto, backs on Lawrence Avenue 
East, just west of Victoria Park 
Avenue. A feature of the premises 
will be a precision temperature con- 
trolled room for housing electrical 
standards, permitting measurements to 
be made to an accuracy of +0.001%. 


National Semiconductors Limited, 
formerly located at 146 Bates Rd., 
Montreal 26, has moved into more 
spacious quarters at 230 Authier St., 
Ville St. Laurent, Montreal 9. New 
telephone number is RI 4-2946, NSL 
manufactures cadmium sulphide and 
cadmium selenide photo-conductive 
cells. 


Licensing agreements 
concluded 

Leland Electric Co, Ltd., Guelph, 
Ont, has entered into a ten-year agree- 
ment with Eastern Air Devices Inc., 
Dover, N.H., which gives Leland the 
right to use EAD’s patents and proc- 
esses, EAD is one of the largest 
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manufacturers in the U. S. of special 
electric motors, blowers, servo motors, 
and tachometers for use in computers 
and related equipment. 


An exclusive manufacturing fran- 
chise covering Canada, Great Britain, 
and other Commonwealth areas has 
been granted to Edo (Canada) Ltd., 
Cornwall, Ont., by Burnell & Co, Inc., 
Pelham Manor, N.Y. manufacturer of 
filter networks and delay lines. 


Curtiss-Wright moves 
Montreal office 

Canadian Curtiss-Wright Ltd, sales 
department has moved from 1980 
Sherbrooke St. West, Montreal, to 43 
Westminster Ave. North, Montreal 
West. 


New representatives 
and principals 

Chemo Products Inc. of West War- 
wick, R.I., manufacturers of a com- 
plete line of products made from Du 
Pont Teflon TFE fluorocarbon resins, 
have appointed Paisley Products of 
Canada Ltd., Toronto as Canadian 
representative. 

David R, Beattie, Clarkson, Ont., 
has been appointed Canadian repre- 
sentative by the following companies: 
Ace Engineering & Machine Co. Inc., 
Huntingdon Valley, Pa. (shielded en- 
closures, screen rooms, anechoic 
chambers, dust-free rooms); Columbia 
Nut & Bolt Corp., New York (fasten- 
ers and hardware); Electrodyne Corp., 
Santa Ana, Calif. (audio transmission 
equipment and switches); Electronic 
Laboratories Corp., Torrance, Calif. 
(filters and oscillators); Stoddart Air- 
craft Radio Co. Inc., Hollywood, 
Calif. (radio interference and field in- 
tensity measuring equipment, fixed and 
turret-type coaxial attenuators), 


Dynisco Inc., Cambridge, Mass, 
have appointed B. H. McGregor, 
P.Eng., Toronto as exclusive agent for 
Canada. Dynisco is the new name for 
Dynamic Instrument Co., manufactur- 
ers of strain gauge pressure transduc- 
ers, differential pressure transducers, 
and force transducers. 


General Products Corp., Union 
Springs, N.Y., has appointed Len 
Finkler Ltd., Toronto as Canadian 
sales representative (commercial and 
military terminal boards, custom 
thermosetting parts, specialized elec- 
tromechanical assemblies, wire har- 
nesses). 
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The Control Switch Division of Con- 
trols Co. of America has appointed 
Brian Engineering Ltd., Montreal and 
Toronto, as Canadian distributor and 
sales representative (switch-lites, push- 
button switches, precision snap-action 
switches, indicator lights, toggle 
switches, special switches, and panel 
components). 

Electromechanical Products, Agin- 
court, Ont. are now the Canadian 
representatives for Gen-Tec Ltd., 
Quebec City (Gen-Tec peak load 
stabilizer). 

L. J. Bardwell Co., Box 
“D,” Toronto 9, are now 
stocking sales representatives for 
Dynameans Inc., Burbank, Calif. 
(BBB circuit development board). 


142, Stn. 
exclusive 


Railway & Power Engineering Corp. 
Ltd., Montreal, has been appointed 
exclusive Canadian distributor by: 
Fidelity Instruments Corp., York, Pa. 
(power packages and variable speed 
drives); W. S. Shamban & Co., Cul- 
ver City, Calif. (fluorocarbon prod- 
ucts); Wood Electric Co, Inc., Lynn, 
Mass. (circuit breakers and rf coaxial 
connectors). 


Stark Electronic Sales Co. has 
appointed the following distributors 
for its Gold Brand line of meters: Lee 
Bern & Co. Ltd., 347 William Ave., 
Winnipeg (Manitoba); Radio Supply 
Co., 561-2nd Ave. N., Saskatoon (Sas- 
katchewan); Radio Supply Co., 10184- 
104 St., Edmonton (Northern AIl- 
berta); Smalley’s Radio Ltd., 1105- 
7th Ave. W., Calgary (Southern Al- 
berta); Western Agencies Ltd., 951 
Seymour St., Vancouver 2, (B.C.); 
Atlas Wholesale Radio, 4985 Buchan 
St., Montreal, (Quebec and East). 


Studying the semiconductor products 
to be marketed throughout Canada by 
Canadian Motorola Electronics Ltd. 
is John E. Raftis (seated), manager of 
the firm’s new Semiconductor Prod- 
ucts Division. Erling R. Johnson (left) 
will be responsible for order handling, 
Harold M. Pipher for sales contacts 
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“Where can flame-retardance improve your product; 
make it safer... function better...or sell faster?” 


Choose from 11 National Materials—in sheets, tubes, rods, formed shapes, or precision-fabricated parts 


Computers, high-voltage switchgear, home appliances, 
television receivers, radios and radar aircraft and 
missile instrumentation in fact, with any product 
where fire is a potential, flame-retardant laminates pay-off 
in design features and product protection. 

The “‘pay-off’’ comes in protection of lives and expen 
sive equipment from fire, because these materials are self- 
extinguishing. As barriers, base plates, terminal boards, 
support members, printed circuits—National’s family of 
flame-retardant materials is solving problems of fire contain- 
ment and those involving both fire and electrical insulation. 

Surprisingly, /ow cost is a feature of several of these mate- 
rials. And since they mean more safety and product protec- 
pay-off’ also comes in the form of 
added product sales features. 


tion for the user, the ** 


Write for complete property values on these eleven 
materials, and let us know what your particular prob- 
lem is. If you wish samples and price information, drop 
us a note on your letterhead. National Fibre Company 
of Canada Ltd., Dept. CC-8, Toronto 3, Ontario. 


For further information mark 


Extinguishing 


Grade Base Resin Time (sec.) UL 


PYRONIL 
X-121 
X-122 

XX-326 
XXXP-475 
GP-9202 
GP-9204 
G-5-813 
G-7-832 
GH-871 
EP-491 


None 
Phenolic 
Phenolic 
Phenolic 
Phenolic 
Polyester 
Polyester 
Melamine 
Silicone 
Phenolic 
Epoxy 


Cellulose 
Paper 
Paper 
Paper 
Paper 

Glass Mat 
Glass Mat 
Glass Cloth 
Glass Cloth 
Glass Cloth 
Paper 


NATIONAL 


FIBRE COMPANY OF CANADA, LTD. 
ATLANTIC & HANNA AVENUES * TORONTO 
1411 CRESCENT STREET * MONTREAL 


ADDRESS DEPT. CC-8 


. 44 on Readers’ Service Card 
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Even in high-frequency and rapid-switching types... 


; PIILLO OFFERS YOU 


THE COMPLETE AND & 


COMPLETELY RELIABLE 
LAME OF TRANSISTORS: 77 


Whatever the type of transistor you 
require — however demanding the 
application — you can fill your 
requirements from the complete, 
reliably-built line of Philco transis- 
tors. 

This table shows a typical assort- 
ment of Philco transistors. The line 
also includes high-frequency and 
rapid-switching types, in the suc- 
cessful development of which Philco 


engineers have led the industry. 


VHF-UHF Microalloy defused base (MADT) types: 
2N502, 2N501, 2N499, 2N504 
High-frequency Microalloy types: 

2N393, 2N599, 2N600 
Medium-powered alloy junction types: 
2N1125 
High-powered alloy junction types: 
2N386, 2N387 


MAIL THE COUPON BELOW FOR FURTHER DETAILS 


Philco Corporation of Canada 
Don Mills, Ontario. 


NAME 


ADDRESS 


- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


60-9-CEE 


government and 
industrial dept. 








PHILCO CORPORATION OF CANADA LIMITED, DON MILLS, ONTARIO 


For further information mark No. 49 on Readers’ Service Card 
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for clear display of: 
Single-shot nuclear events ° Fast diode turn-on . Avalanche transistor waveforms ° Tunnel diode waveforms 


Recovery time of fast diodes * High-speed circuit response + Transistor switching waveforms + Radio frequency waveform 
' 


oe —— 


| 


2 nsec/cm 5 nsec/cm 


Switching and storage times in fast The Type 519 Oscilloscope is an in- 
transistors and diodes can be meas- valuable tool for testing active or 
ured using the outstanding character- passive wideband circuits. In this 
istics of the Type 519. In this typical wideband amplifier waveform little 
diode - recovery-time waveform, the or no correction is necessary for the 
upper trace is +45 ma reference, the inherent risetime of the oscilloscope. 
middle trace shows the diode turn- 

off, and the lower trace shows the 

diode shorted. 


TEKTRONIX 
KNC OSCILLOSCOPE 





Type 519 
DC to over 1000 Megacycles 
24-kv Accelerating Potential 


The new Tektronix Type 519 Oscillo- 
scope is a calibrated high-speed labora- 
tory instrument designed for observation, 
measurement, and photographic record 
ing of fractional nanosecond risetimes. A 2x6 cm 
viewing area coupled with 24-kv accelerating poten- 
tial affords bright displays with excellent definition. 

Performance features include: passband from dc to 
beyond 1000 mc, risetime less than 0.35 nsec, sensi- 
tivity of 10 v/cm, linear sweeps to 2 nsec/cm, sweep 
delay to 35 nsec, and a sensitive wideband triggering 
system. All features are fully compatible with the 
signal bandwidth capabilities of the instrument. The 
single unit houses a fixed signal delay line, a con- 
venient sweep-delay control, a pulse-rate generator, a 
standard amplitude and waveform generator, and 
electronically-regulated power and high voltage sup- 
plies. Only two connections are necessary for normal 
operation—signal input and power cord. 

Combining simple operation with laboratory pre- 
cision and reliability, the Tektronix Type 519 Oscillo- 
scope is ideally suited to single-shot or random 
nuclear events. In addition, the extreme bandwidth 
of the Type 519 permits application to general 
measurements where oscilloscope risetime must be 
much faster than signal risetime. 











CAREER OPPORTUNITIES now exist at Tektronix in 
the following fields: Instrument design, Circuit design 
and engineering, Cathode ray tubes, Electron physics, PRICE, Type 519 $3800 
Solid state and semi-conductor devices. For information 
write to Irving Smith, Personnel Director f.o.b. factory 


Please call your Tektronix Field Engineer for com 


Te ktro n ix, In i. plete specifications and a demonstration of the 


Type 519 in your own applications 
P. O. Box 500 * Beaverton, Oregon 


ANADIAN FIELD E: Will ; 
Phone Mitchell 4-0161 * TWX—BEAV 311 * Cable: TEKTRONIX CANABIAN KD GINS: Wiowdsle, Outeslo 


3 Finch Avenue East * Phone: Toronto, BAldwin 5-1138 


TEKTRONIX FIELD OFFICES: Albuquerque, N. Mex. « Atlanta, Ga. « Baltimore (Towson, Md.) « Boston (Lexington, Mass.) « Buffalo, N.Y. « Chicago (Pork Ridge, III.) « Cleveland, Ohio « Dallas, Texas « Dayton 
Ohio « Denver, Colo. « Detroit (Lathrup Village, Mich.) « Endicott (Endwell, N.Y.) « Greensboro, N.C. « Houston, Texas « Indianapolis, Ind. « Kansas City (Mission, Kan.) « Los Angeles, Calif. Area (East 
L.A. « Encino « West l.A.) « Minneapolis, Minn. « New York City Area (Albertson, L.!., N.Y. « Stamford, Conn. « Union, N.J. « Orlando, Fla. « Philadelphia, Pa. « Phoenix (Scottsdale, Ariz.) « Pough 
keepsie, N.Y. « San Diego, Calif. © San Francisco (Palo Alto, Calif.) « St. Petersburg, Flo. « Syrcouse, N.Y. « Toronto (Willowdale, Ont.) Conada « W. 9 Cc. (A dale, Va.) 

TEKTRONIX ENGINEERING REPRESENTATIVES: Howthorne Electronics, Portland, Oregon « Seattle, Washington. Tektronix is represented in twenty overseas countries by qualified engineering organizations 





In Europe please write Tektronix Inc., Victoria Ave., St. Sampsons, Guernsey C.1!., for the address of the Tektronix Representative in your country. 


For further information mark No. 62 on Readers’ Service Card 
12 CANADIAN ELECTRONICS ENGINEERING SEPTEMBER. °196)) 





Northern's. $ City 


POPULATION 15,000 
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Great things happen where Northern 
Electric employees live. Great, because 
they're good citizens . . . they're socially 
minded ...and they represent a tremendous 
purchasing power in their respective commu- 
nities — a necessary ingredient in our modern 
economy. 

The residents of the Northern Electric com- 
munity design, manufacture, and install a large 






































proportion of Canada’s telephone communica- 
tion systems and equipment 

They also produce all types of electrical 
wires and cables for communication and power 
transmission, and distribute a complete line of 
electrical apparatus and supplies 

At Northern Electric, product research and 
development never stops and advances are 
continually being made. 


Northern Flectric 


COMPANY LIMITED 


SERVES YOU BEST 


6660-48 


For further information mark No. 45 on Readers’ Service Card 


SEPTEMBER 1960 











Sin @) Ny 4\ a 
S{e1ere) ale 
o)aiellarcus 

cut 

remakes, 


























protect 
quality Gu? 


Gam Gare 4 





Up-to-date photo labs have discovered that Du Pont 
CRONAFLEX* Engineering Reproduction Films save them AVAILABLE NOW! 

time and money. First of all, a second original made on CRONAR “ DIRECT POSITIVE CLEAR FILM 
versatile CRONAFLEX will not crack, crease, or yellow with 
age. Kinks will not print. Its higher translucence permits 
up to 75% faster production speed in your reproduction 


. . on tough, stable .004” polyester photographic 
film base. This is a high-contrast, contact speed 
Pas, film without matte, which produces positive from 
machines. ig sah oh 

positive or negative from negative reproductions 
with single exposure and development. It may be 
handled under subdued room lighting. This prod- 
uct is now available from your dealer. Contact 
your Du Pont Technical Representative for a 


demonstration soon. 


CRONAFLEX can be dried rapidly because its amazing 
polyester base absorbs virtually no moisture. Everything 
considered, it’s the best material you can use. Find out 
more about CRONAFLEX. Ask your Du Pont Technical 
Representative, or write: Du Pont of Canada Ltd., 
Photo Products, 85 Eglinton Ave. East, Toronto 12, 
Ontario. 


>> Symbol and CRONAR are Du Pont trademarks for polyester graphic arts films 











CRONAR* 


hee me) PRODUCTS CRONAFLEX* 


CANADA CRONAPAQUE* 


Better Things for Better Living ...through Chemistry *Registered trademark of E.1, du Pont de Nemours & Co. (Inc.) 


For further information mark No. 32 on Readers’ Service Card 
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IMPROVED TUBES! 

FOR HIGH PRECISION 
ELECTRONIC =F 
EQUIPMENT 4 


MARCONI RVC INDUSTRIAL AND MILITARY TUBES 


Precision workmanship, rigid quality control and 
immaculate cleanliness to fulfill exacting government specifications for 
missiles, rockets, aircraft, satellite and radar components. 


Redesigned higher current heaters to reduce filament burn outs. 

Gold grids to reduce secondary emission. 

Structurally reinforced to withstand higher shock and vibration conditions. 
Tested to tighter controlled life-tests and conditions. 


ELECTRONIC TUBE AND COMPONENTS DIVISION 


* 
canapian Marconi company 


830 BAYVIEW AVENUE * TORONTO, ONTARIO 
BRANCHES Vancouver . Winnipeg . Montreal . Halifax 


For further information mark No, 24 on Readers’ Service Card 
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How engineered flexibility meets 
your specific communication 
needs with standardized components 


a, 


“Custom engineering” by Stromberg-Carlson means a communication system that is 
ideally suited to your specific application — without the maintenance and service prob- 
lems that can accompany custom-made equipment. 

Each Stromberg-Carison system is composed of standardized components—the 
basic building blocks—and is fashioned by customized application engineering to 
meet the requirements of your plant. This arrangement assures the greatest possible 
flexibility at the lowest possible cost. 

What’s more, you get the reliability, minimum maintenance and minimum service 
requirement inherent in using proven, standard components. And you have a built-in 
guarantee against obsolescence, because your system can be expanded or adapted 
to meet changing conditions—still with standard Stromberg-Carlson components. 

The Stromberg-Carlson distributor, an expert Communications Consultant, will be 
happy to discuss with you the specific needs of your piant and help you decide how 
a communication system by Stromberg-Carlson can best meet them. Find him in the 
Yellow Pages under “Public Address & Sound Equipment,”’ or write to Special Products 
DIVISION, HACKBUSCH ELECTRONICS LTD., 23 PRIMROSE AVE., TORONTO 4, ONTARIO 


Exclusive Canadian Representatives 


HACKBUSCH ELECTRONICS LIMITED 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


For further information mark No, 37 on Readers’ Service Card 
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Iilustrated is a typical 
SS-800 “custom-engi- 
neered’’ paging or 
background music sys- 
tem, one of many pos- 
sible customized ar- 
rangements of stand- 
ard Stromberg-Carlson 
components. 


A Dial-X® private tel- 
ephone intercom sys- 
tem can either be “tied 
in” to the paging sys- 
tem or used independ- 
ently. 


Perhaps the needs of 
your plant can best be 
met by a Pagemaster® 
selective radio-paging 


“system. 


“*Key - municator’”’ 
loudspeaking intercom 
system is still another 
aid to more efficient 
operation. 


ENGINEERING 


a 


SEPTEMBER 
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RUSH 


another shipment of 
QUALITY ELECTRONIC 
COMPONENTS from 
RAILWAY & POWER 


Nationwide sales and service 
for these leading principals 


ADEL PRECISION PRODUCTS—MS and AN Cushioned 
and Bonded Cable Clips 


ANTI-CORROSIVE METAL PRODUCTS CO. INC. — 


Stainless and Nylon Fasteners 
HOMER D. BRONSON CO.—Hinges and Butts 

DZUS FASTENER CO., INC.—Quarter-Turn Fasteners 
LORD MANUFACTURING CO.—Vibration Isolators 
OLYPMIC SCREW & RIVET CORP.—Blind Rivets 
PARKER SEAL COMPANY—O-Rings 


RIGIDIZED METALS CORPORATION — Rigidtex De 
sign-Strengthened Metals 


SHUR-LOK CORPORATION — Rack Clamps, Clinch 
Nuts, Spacers 

WAVEGUIDE, INC.—Waveguides 

WINCHESTER ELECTRONICS, INC. — _ Electrical 


Connectors 


Contact your Railway & Power salesman today 
EXPERIENCE e SERVICE 


LWAay, Pow R 


a 
NEW GLASGOW + QUEBEC « MONTREAL « NORANDA + NORTH BAY » OTTAWA + TORONTO « HAMILTON + WINDSOR « SAULT STE, MARIE - WINNIPEG « CALGARY « LOMONTON » VANCOUVER 


For further information mark No. 55 on Readers’ Service Card 
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TELEQUIPMENT LTD. 


neon en 
WIDE BAND 


*%& DC—6 MC/S 


TIME AND VOLTAGE CALIBRATED 


3% 18 CALIBRATED SWEEP SPEEDS e .5 SEC/CM TO 1 »SECOND/CM 


% X 10 EXPANSION 
% 9 POSITION COMPENSATED ATTENUATOR 


PRECISION FLAT FACE CRT 
SWEEP TRIGGERING AUTOMATIC OR SELECTIVE 





531 $340.00 


$42 $455.00 D31 $460.01 00 —_ ig PORTABLE 3” CRT 


DUAL BEAM PORTABLE 34%.” TWO 
NEW oa GUN CRT IDENTICAL Y AMPS. 
4” SPIRAL PDA CRT OPERAT- WT. 26 LBS. 


ED AT 3.7KV BRILLIANCE TO 
SEE A SINGLE SHOT 1 #Sec 
PULSE 


k ¢. iii NT TARR 
tr @ee © © “8 
X10 ADDITIONAL GAIN PRO- we © 


8° 
VIDES 10MV/CM_ SENSITIV- “6. @.° * A] e. ba 
ITY-DC-500Ke/s  (DC-6MCS 


WITH ADDITIONAL GAIN D31R $475.00 S31R s955.00 


SWITCHED OUT) 
RACK MOUNT D31 RACK MOUNT $31 











DISTRIBUTED IN CANADA BY 


CANADIAN ELECTRONICS LTD. 
107 AVE. AND 109 ST. EDMONTON, ALBERTA 


For further information mark No. 22 on Readers’ Service Card 
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In the modern laboratories of Northern Electric, new concepts in com- 
munications are constantly taking shape. Each project is approached with 
vigour, as a new and challenging venture, by a skilled research and devel- 
opment team — a group of men who keep their minds poised and eager to 
pioneer new techniques and improve established products — transistors, 
electronics, microwaves, carriers, video and audio. 


At Northern Electric, research and development are setting the pace in 
the science of communications. 


Research and Development Laboratories 
Northern Electric 


COMPANY LIMITED 
SERVES YOU BEST 
meee Fy 


For further information mark No. 45 on Readers Service Car 
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Meeting or Exceeding MIL-R-26C Specifications 


ER Wik 


Vitreous Enamelled 


RESISTORS 


For new production designs or exact 
replacement in electronic circuit applications 





Marsland Power Wire Wound Resistors have 

C.A.M.E.S.A. and A.S.E.S.A. approval under 

MIL-R-26C Specifications in the following styles:- 
(a) Axial Terminal ..types RW55 to RW59 inclusive 
(b) Tab Terminal ...types RW29 to RW47 inclusive 


eee ee eee 


Marsland Resistors feature special alloy terminals 
tinned for quick, efficient circuit soldering. The 
resistance element is wound with alloy wires 
developed to minimize thermal drift. Terminals 
are welded or silver brazed. The multi-layer 
enamel coating, fired at temperatures above 
1200°F effects a complete seal against moisture 
or corrosive fumes. Marsland controls production 
quality by continuous meticulous testing under 
environmental conditions. 


Marsland Vitreous Enamelled and Silicon Coated 
Power Wire Wound Resistors are a completely 
Canadian product. For additional information or 
detailed specifications contact :- 


MARSLAND ENGINEERING LIMITED 


KITCHENER, ONTARIO, CANADA 
For further information mark No. 42 on Readers’ Service Card 
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LOOK TO 


VEN, 


WWISION 4. 


<< 


4 


MEDIUM 


PAY-OFF-PAKS AND SPOOLS 
FOR EVERY SIZE AND TYPE OF MAGNET WIRE 


Federal's 20 years of engineering know-how 
in the proper packaging of magnet wire 
can pay off for you and your company by 
achieving increased production and 
reducing excessive waste. 

Federal magnet wire is practically 
packaged to suit your detailed and exact 
requirements, whether it be magnet wire 
from the 2” to 24" spools or in small, 
medium or large ‘‘Pay-off-Paks." 

Whatever the size (from #6 to #40) or 


FEDERAL WIRE & 


type of magnet wire required, Federal can 
supply a complete selection of sizes, shapes 
and enamels. Federal's engineers can also 
recommend improvements in your production 
methods to obtain maximum benefits from 
Federal's highly functional spool sizes 
and ‘‘Pay-off-Paks.”’ 

Let Federal Magnet Wire “packaging” 
pay off in speed and profits for you. 
Please write us for further details at 
P.O. Box 90, Guelph, Ontario. 


CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand, 


For further information mark No. 67 on Readers’ Service Card 
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Now Ward Leonard Distributors Solve 


YOUR RESISTOR SERVICE AND SUPPLY PROBLEMS 


Ward Leonard has appointed selected radio TORONTO 


parts distributors to represent their full line of Electrosonic Supply Co. Ltd. 
Radio Trade Supply Limited 
Canadian Electric Supply Co. Ltd. 


Price bulletins are available from each author- MONTREAL 

ized distributor. Your local representative as- Canadian Electric Supply Co. Ltd. 
sures you of immediate stock availability, OTTAWA 

expert guidance in the selection of correct Wackid Radio Television Laboratories 


resistors. 


components and good service facilities close to NORTH BAY 
Johnson Electric Supply 
HAMILTON 


Western Radio Supply Co. Ltd. 
P.B, Electronic Supply Limited 
your nearest Ward Leonard distributor or write KITCHENER 


to: McDonald Electric Co, Ltd. 


you. He can also assist you with made-to-order 
components in some cases. 


For information on any of our products contact 


WARD LEONARD 
OF CANADA LIMITED 


BIRCHMOUNT ROAD TORONTO 16 
se 
ae CANADIAN FACTORY AND HEAD OFFICE 





ts @ Relays @ Motor Controls @ Dimmers @ SAFT Batteries © Barzkelew Switches @ Kenco Pumps @ Loadbanks 
6005 
For further information mark No. 65 on Readers’ Service Card fe 
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THE AGE OF 


COMMUNICATIONS 





Take a fresh look at ‘Universal Communications’ . . . that world-wide 
chain of towers and pylons; the global network of wires and cables 
— all reverberating with multilingual activity! 


Look again and this concept of vastness will appear in a paradoxical 
light. For no matter how technically and structurally complex a 
telephone or telegraph link; no matter how efficient or totally 
comprehensive the coverage of a radio or television network; the 
most singularly important component is a human contribution — 
the ability to communicate. To impart thoughts and ideas; 


other thinking. Without this simple 


to receive, in exchange, 


' | 


endowment the vas realm of universal communicati 


remain unexplored 


Standard Telephones and Cables’ engineers have designed ar 
$s f gine r 


installed major communication links in fifty-seven of the world’s 
most progressive countries. At STC the belief prevails that these 
systems d blaze any communications trail but merely aided 
an inherent faculty; yet simultaneously 


and efficiently t 


ntributed effectively 


niversal communications! 


AMONG THE FOREMOST IN WORLD COMMUNICATIONS! 


STANDARD TELEPHONES & CABLES MFG. CO. (CANADA) LTD., MONTREAL. 


For further information mark No. 59 on Readers’ Service Card 
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T.V. Pattern Generator 


type GM 2671 


bm ; Li Pp. electronic measuring 


Sold and serviced by Philips Organizations all over the world 


Further information will gladly be supplied by: 


Philips Electronics Industries Ltd., 
116 Vanderhoof Ave., Toronto 17, Ont. — 8525 Decarie Bivd., Montreal 
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VHF Television Generator 


type GM 2681 


cenerators * 


GM 2671 GM 2681 


@ Valuable tool for T.V. setmakers, development labora-  @ Suitable for the television bands I and III 

tories, T.V. stations, relay-transmitters etc. @ Can be used in connection with the Pattern Generator, 
@ Fully complies with the C.C.LR. 625 lines, F.C.C. 525 type GM 2671 or separately 

lines and French 819 lines specifications. Supplies picture and sound carriers separately or simul- 
@ Composite video pattern enables fast checking of picture taneously, modulated or unmodulated 

geometry, linearity, ringing, overshoot, frequency cha- @ Output voltages, modulation depth and sweep can be 

racteristics, gamma etc. adjusted to standard specifications with the aid of the 
@ High accuracy and stability of waveforms by using built-in voltmeter 

binary dividers and delay line. @ Suitable for all normal mains voltages (110-245 V) 


@ Checking of heater voltages and mains locking by means @ Available for incorporation in the GM 2671(as below) 
of a meter-instrument. “agp . . . be FO” rank » aloes 
c ig gene a in separate casing or mounting in rack (as above). 

@ Can aiso s “hk . 

spitintete . TECHNICAL DATA 


9 . Set hegre * —— 
@ Suitable for all normal mains voltages (110 - 245 V). TV System 
TECHNICAL DATA Video modulation: negative 
Sound modulation: FM 
T.V. Systems CCIR 625 lines, 50 e/s Executions 
FCC 525 lines, 60 c/s CCIR 625 lines, 50 c/s, 

French 819 lines, 50 c/s FCC 525 lines, 60 c/s or 
Master oscillator OIR 625 lines, 50 c/s system and special 
Synchronisation by a crystal oscillator, mains comparison executions for Australia, Austria, Italy and 
New Zealand. 
Output 
Picture and sound carriers 
Frequency up to 12 channels in band I and III, 

crystal controlled, accuracy 0.02°/9 


or external source. 

Wave forms 
The pulse timing, duration and rise times fully 
comply with the system specifications. 
The picture/syne ratio is adjustable around Voltage, 
the standardized value. picture carrier 100 mV max, 
sound carrier 30 mV max, 
1 Vv Attenuation max. 80 dB, in steps of 4 and 20 dB 

P-P ° Accuracy 0.5 dB 
Polarity negative or positive } duxiliary oscillator 

(reversible) Frequency equal to the picture-sound distance 

Impedance 75Q Voltage = 


Output 


Video Voltage composite, 


Auxiliary signals le Impedance 75Q 
total blanking Modulation 
total sync Voltage 3 V,. Video External 


P-P 
line syne Impedance 75Q Voltage lV 


frame sync 


P-pP 
Impedance 75Q 

>» ; iti 7 
External picture modulation Poterity pocceiggy 


Voltage 





Internal sound 1,000 c/s ,, 

External sound 30 - 16,000 c/s 

Impedance : Voltage 1V 

Polarity siti om 
Impedance 


PHILIPS 


For further information mark No. 50 on Reoders’ Service Cord 
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It’s versatility, not magic, that Northern Elec- 
| tric has built into this intercom telephone 


Through advanced research and technology, 
this one phone .does what 3 or 4 standard 


{ h eC phones could never do. It lets you: 
e talk to others in your office by just 


{to ul C h OTEUlaremelam er vellaem: Wm eletacels 


e confer.with as many as 6 persons at once 
0 { Cir: (olemr-lalejdal-1auel-1e1e) amcor lamelvieyiel- mer U1 
ar Cale licmelehectie(-Mer-Uifmelemmaal-My- laaloM e)alelals) 


a 
® BUTTON Tee eee 
INTERCOM 


Intercom telephones are another ‘step forward in the science of commu- 
nications by Northern Electric, who design and manufacture most of 
Canada’s telephones and-related equipment. 


Northern’s extensive experience, creative engineering and design per- 
sonnel.and modern manufacturing facilities are at your command. 
Branches are strategically located across Canada to serve you. 


Northern Flectric 


COMPANY LIMITED 
SERVES YOU BEST 





For further information mark No. 47 on Readers’ Service Card 
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* “THIS RELAY | 
WILL GIVE US f 
300 MILLION 
OPERATIONS, JOE” 
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HERE’S WHY P&«B TELEPHONE TYPE RELAYS GIVE YOU 
reliable performance over long life 


Heavy Duty Frame 
maintains dimensional 
stability, adds to 
relay's sensitivity. 


Siieniitiiin Ok Weiiitinin dines BS SERIES ENGINEERING DATA 
only .0005” increase in clearance 
after 300 million operations. 


Husky Armature Arm 
prevents sagging 
or bending. 


BS SERIES TELEPHONE TYPE GENERAL 


Breakdown Voltage: 1000 volts rms 60 cy. min 
between all elements 
Ambient Temperature: —55° to +-85° C 
+125° C available on special order 
Weight: 9 to 16 ozs 
Terminals: Pierced solder lugs; 
Coil: One #16 AWG wire 
Contacts: Two #18 AWG wires 
Enclosures: Dust covered or sealed 
CONTACTS: 
Arrangements: DC—up to 28 springs 
AC—up to 24 springs 
Material: 4," dia. twin palladium. 
Up to 14" dia. single silver. 
Other materials on special order 





Load: 4 amps at 115 volts, 60 cycle resistive 
Pressure: 15 grams minimum 
COILS: 
Resistance: 100,000 ohms maximum 
Current: 10 amps maximum 
Power: DC-—50 Milliwatts per movable arm. 
Greater sensitivity on special order 
AC—17.9 volt-amps. 
Duty: Continuous 
Treatment: Centrifugal impregnation 
Voltages: DC—wup to 300 volts with series 
resistor. AC—wup to 250 volts, 60 cy 
MOUNTING: Two #8-32 tapped holes 44" o.c 
Other mountings on special order 


Measure the thickness of the BS series armature 
arm. You will find the cross section area is greater 
than ordinary relays of this type. Here is the kind 
of quality that spells dependability. 

Observe that the stainless steel hinge pin runs 
the full width (not just half) of the armature, pro- 
viding optimum bearing surface. This pin, operat- 
ing in a stainless steel sleeve, shows only minimal 
wear during nearly a third of a billion operations. 

Best of all, P&B quality costs no more. A whole "ee ‘ce 


new plant is being deveted to the production of 
high performance telephone type relays. Your near- 
est P&B sales engineer will be happy to discuss your 
relay problems. Call him today. 


GS SERIES—Excellent sensi- 
tivity: 50 mw per movable arm 
minimum (DC). For applica- 
tions requiring many switch- 
ing elements in small space 


LS SERIES—Medium coil relay 
with short springs and light 
weight armature for fast 
action, reliability and long life 


TS SERIES—Short coil relay is 
available in AC and DC versions 
Long life construction. Can be 
supplied (DC) with up to 20 
springs (10 per stack) 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD Canapa Lr. 


GUELPH, ONTARIO 


For further information mark No. 51 on Readers’ Service Card 
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Last year, Canadian businessmen invested nearly $30,000,000 
of their companies’ money in business publication advertis- 
ing to promote their products or services. 

That’s a significant fact to all businessmen. And there is 
one more. 61°, of that money wa’ invested in the more than 
140 publications that are members of B.N.A. (Business 
Newspapers Association of Canada.) 


One of the most important reasons is editorial strength. 
A publication’s value as an advertising medium depends on 




















it, and B.N.A. publications have it. Some employ up to 
ten full time editors and technical writers . . . each with the 
certain particular kind of know-how it takes to communicate 
news of the trade, fresh profitable ideas or information about 
new materials and processes in the language their 
readers understand. 
When your message is presented in that kind of climate it 
is achieving the greatest effectiveness for you. That’s the 
way it goes in a B.N.A. publication. Business Newspapers 
Association of Canada, 100 University Ave., Toronto 1. 

6-3 


THE BEST CANADIAN BUSIN 


PUBLICATIONS BEAR MBLEM 


EWSPAPERS 


GET YOUR MESSAGE THROUGH CLOSED DOORS TO PEOPLE WHO SPECIFY AND BUY 
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OF INDUSTRY'S 


OLTAGE 


HERMETICALLY SEALED 


Ratings and Characteristics at 25°C 
Nominal Zener Voltage and Nominal Zener Voltage and 
Typical Dynamic Impedance Typical Dynamic impedance 


Type Ez(Volts) @ t2(MA) |] 2Z2(Ohms) Type Ez (Volts) @ iz(MA) | Zz(Ohms) 

Number 1 @ Iz Number 1 @ iz 

1584 TYPES A — 750 Mw Rated Series (88 Closer Tolerance | C — 3.5 Watt Rated Basic Series (88 Closer Tolerance 
Types Also vallable) Available) ; ee TF 


AVAILABLE Types Also 
1N1507 3.9 35 14 1N1588 3.9 150 2.6 


1N1508 47 30 12 1N1589 4.7 125 2.3 
1N1509 5.6 5.2 1N1590 5.6 14 
1N1510 6.8 1.5 1N1591 6.8 100 
1N1511 8.2 1.5 1N1592 8.2 80 
1N1512 10 18 1N1593 10 70 
1N1513 12 1N1594 12 50 
1N1514 15 1N1595 15 40 
1N1515 18 1N1596 18 35 
1N1516 22 6 1N1597 22 30 
1N1517 27 1N1598 27 25 





B — 1 Watt Rated Basic Series (88 Closer Tolerance § D— 10 Watt Rated Basic Series (88 Closer Tolerance 
Types Also Available) Types Also Available) ‘ 
1N1518 3.9 50 9 1N1599 3.9 500 7 
1N1519 4.7 40 8.5 1N1600 47 400 
1N1520 5.6 35 5.5 1N1601 5.6 350 
1N1521 6.8 30 1.6 1N1602 6.8 300 
1N1522 8.2 25 1.1 1N1603 8.2 250 
1N1523 20 1.5 1N1604 10 200 
1N1524 2.4 1N1605 12 
1N1525 5.4 1N1606 15 140 

wee oo OS serge 1N1526 1 1N1607 18 

selection data on 1N1527 18 1N1608 22 90 

over 1584 Standard 28 1N1609 27 70 


and Special Voltage 1N1528 
Tolerance Zener 


Types. Request 
SR-260. FOR DETAILED TECHNICAL DATA, CIRCLE READER-SERVICE CARD NO. 0000, 


SPECIFY THE LEADING LINE... 
Choose from the most complete 
zener diode line in the industry, right 
“off-the-shelf’’ from our exclusive 


Canadian Representative, Douglas 
Randall, Canada, Ltd. Providing our 


Canadian friends and customers with ++ —— 
» Lg 


























a complete coast-to-coast service, 

Randall Limited sales engineers offer 

immediate personalized attention SYMBOL OF QUALITY IN SEMICONDUCTORS 

and prompt delivery of the Interna- INTERNATIONAL RECTIFIER CORPORATION: EL SEGUNDO, CALIFORNIA * PHONE OREGON 8-628! + CABLE RECTUSA 
tional Rectifier Line. 


REPRESENTED IN CANADA BY: DOUGLAS RANDALL, CANADA, LTD. 
126 MANVILLE ROAD, SCARBOROUGH. (TORONTO). ONTARIO » TELEPHONE: OXFORD 8-308! 








Regional Center 





Maintain 


OBJECTIVES 








Cless! 


Sectional Center 
Class 2 





Primary Center 
Class 3 


Toll Center 
J Closs 4 (Class 4C) 


VNL #2 


End Office 
Class 5 








Meeting Via Net Loss objectives 
involves, among other things, the 
reduction of regulation error to the 
absolute minimum. The equipment 
used must be capable of precise 
regulation in order to minimize 
channel net loss variations. 


In a properly engineered system, 
Lenkurt’s 45C open-wire carrier 
equipment will automatically main- 
tain channel drop levels to within 
+1.0,db over a wide range of line 
conditions. The achievement and 
maintenance of this close a toler- 
ance demands the use of pilot regu- 


Complete 


CARRIER 


lators both on the system and on 
each individual channel. The 
slightly higher cost involved in this 
approach will pay substantial long- 
term dividends in improved per- 
formance and reduced second-order 
costs. 

In addition to superior regulation, 
the highly flexible 45C systems pro- 
vide such features as transistorized 
repeaters which permit operation 
from a 48V source, and interchange- 
able terminal and repeater common 
equipment. 


information on Lenkurt 45C carrier is 


avaiiable from your nearest Automatic Electric office. 


Automatic Electric Sales (Canada) Limited 
185 Bartley Drive, Toronto 16, Ontario 
Branches across Canada. 


AUTOMATIC ELECTRIC 


VU 


Subsidiary of 


oe 


GENERAL TELEPHONE & ELECTRONICS 


6016 


For further information mark No. 14 on Readers’ Service Card 
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Low inductance mount keeps tunnel 
diode from oscillating 


A simple tunnel diode mount is described which 
inhibits oscillations, allowing the true characteris- 
tics of low-capacitance diodes to be plotted. The 
technique is useful for preventing unwanted oscil- 
lations in microwave amplifiers and oscillators. 


L. G. COX, MEM.1.R.E.* 


*National Research Council, Radio and Electrical 
Engineering Division, Ottawa 
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One attractive feature of the tunnel diode is the 
apparent ease of displaying the voltage-current 
characteristic by means of a low-frequency oscilloscope 
and a variable amplitude source of rectified alternating 
current. A common form of tunnel diode curve tracer 
is shown in Fig. 2, with the value of R; + Rez less than 
the magnitude of the tunnel diode negative resistance 
Ry. The voltage drop across Re is proportional to the 
tunnel diode current. With high performance diodes 
the resulting curves frequently contain discontinuities 
which indicate oscillations in the measuring circuit. 
Tunnel diode characteristics with the diode both 
oscillating and not oscillating are shown in Fig. 3. 


Stability 


The equivalent ac circuit of a tunnel diode biased 
to the negative resistance region is shown in Fig. 4. In 
a parallel tuned circuit of moderate or high Q the 
dynamic resistance at resonance is approximately 
L/RC, therefore if V is the peak ac voltage across the 
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Fig. 2. Tunnel diode voltage-current characteristic curve tracer. 
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resonant circuit, the average power dissipated per Circuit inductance 


cycle is The inductance which may be tolerated in the 
—_ external circuit is much less for diodes which have both 

) ( L ) low capacitance and low negative resistance. A group 

~\Rrt of ten commercial coaxial diodes had negative re- 

If Ry is the average effective negative resistance, sistances between 24 and 3i ohms with corresponding 
the average power generated per cycle is capacitances between 7 and 23 pf. The maximum 
= permissible total circuit inductance was 4.0 nh for the 
| best diode, with the diode itself having a series induc- 
2Ry tance of approximately 1.5 nh. Thus the maximum 
inductance the diode mount could have was 2.5 nh, 
assuming no extra capacitance across the diode termi- 


For stable oscillations the power dissipated per cycle 
must equal the power generated per cycle, o1 rile , 
y y nals, which would decrease the permissible inductance. 
= 0 (The symbol n, for nano, represents 10-*. See pages 


- +- ~ 
2Ry 2( L ) 52 and 53 of CEE, August, 1960 for complete list of 


RrC numerical prefixes used by CEE.) 
L 


that is — Ry = in Low inductance mount 


If — Ry<L/R7rC the amplitude of the oscillations The diode mount designed for curve-tracer use is 
increases until curvature of the characteristic increases shown in Fig. 1, with an exploded drawing in Fig. 5. 
the average effective negative resistance Ry. If The diode is mounted in the end of a heavy brass rod, 
— Ry>L/RrC the oscillations decrease in amplitude. diode connections being made to the two end plates. 
Th‘s gives us our criterion for a stable circuit with no Resistors R; and R, of Fig. 2 each consist of twelve 
oscillations; L< — Ry Ry C. Ry may be made almost 1/10 watt resistors mounted in a circle around the 
equal to — Ry for highest stability, but Z must be as _ brass rod, with the centre plate the junction of R; and 
small as possible. R». R, has a resistance of approximately 8 ohms and 


Fig. 3. Tunnel diode voltage — cur- 
rent characteristic curves (A-left) not 
oscillating ard (B-right) oscillating. 
Trace sweeps through negative resist- 
ance more rapidly because slope of 
R1+R2 load line is almost equal to 
negative resistance. 
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Fig. 4. Equivalent ac circuit of diode in mount. 
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Rs, 15 ohms. The residual inductance of a resistor 
increases slowly with increase of resistance, as shown 
in Fig. 6, so this arrangement produces an equivalent 
resistance of 23 ohms with much 

than two single resistors would have. 


lower inductance 


Results 


The two rings of resistors have a total inductance 
of approximately 0.8 nh and the centre rod an induc- 
tance of approximately 1.0 nh, leaving a safety margin 
of over 0.5 nh for the effects of stray capacitance across 
the diode and of inductance in the external circuit. 
With careful construction 82-ohm 
resistors for R; and Re should give a sufficiently low 


rings of seven 
inductance. 

The diode mount has enabled us at N. R. C. to test 
various low capacitance coaxial diodes in a non-ost il 
lating condition, as shown in Fig. 3(a). Oscillations 
deliberately Fig. 3(b) 
lig in. of the small centre conductor of the diode to be 
the extra inductance 
induce oscillations. 

Although the diode mount was quite 
our needs, it could be improved if necessary 
inductance could be achieved by using hollow cylinders 
of conducting plastic instead of individual resistors. 


were caused in by allowing 


exposed, being sufficient to 
adequate for 


Le wer 


The techniques used in this curve tracer diode 
mount can minimize circuit 
inductance which could cause lower frequency oscil- 
END 


be used to additional 


lations in microwave oscillators and amplifiers. 
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Fig. 6. Inductance of low value carbon resistors. 
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Exploded drawing of diode mount. Plates 


diameter. 


Fig. 5. 


and rings are only %%4-in 
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Fig. 1. General view of machine. 500-watt generator is on floor at left, cleaning tank at bench level in centre 


Semi-automatic ultrasonic machine 


Following an outline of the considerations which 
led to the choice of ultrasonic cleaning for relay 
contacts, some preliminary experiments are dis- 
cussed. The author then gives a complete descrip- 
tion of a semi-automatic machine using a 500-watt 
ultrasonic generator, which can handle 500 relays 
per hour. He concludes with some general notes 
on the use of this fairly new technique. 


H. L, MILLER, A.M.1.MECH.E., P.ENG. 


Northern Electric Co. Ltd., Montreal, 
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Present day telephone systems rely heavily on the mil- 
lions of electro-mechanical relays that are instrumental in 
establishing and maintaining each telephone conversation. 
Dust, dirt, corrosive fumes, and other erosion products are 
all capable of preventing the relay contacts from function- 
ing properly. 

The Northern Electric Company, which manufactures 
wire spring relays for the Bell and other telephone systems, 
was faced with the problem of ensuring that all relay con- 
tacts are scrupulously clean before shipment. This cleaning 
is required to remove all dirt and dust that accumulates on 
the tiny contacts during the manufacturing and assembly 
operations. 

The problem was to find a suitable method of cleaning 
these delicate contacts without upsetting their precise ad- 
justment or causing any damage, and was complicated by 
the necessity of opening the moving contacts to allow the 
cleaning medium to enter between the contact pairs. The 
high cost of efficient brushing-type machines was a de- 
termining factor in the decision to investigate some sort of 
ultrasonic cleaning method. 


Basic principles 
Ultrasonic cleaning involves the use of a generator that 


produces electrical energy at frequencies between 15 and 
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45 ke. The generator is connected to a transducer as- 
sembly, which is placed within the cleaning tank or at- 
tached to the base or the side of it. The transducer converts 
the electrical energy into sound or mechanical vibrations. 
Two types of transducer are available: one type works on 
the piezo-electric principle, using synthetic crystals of 
barium titanate; the other uses electro-magnets with nickel- 
iron cores which expand and contract as they are mag- 
netized and demagnetized. 

The effect of the energy emitted by the transducer is 
to agitate the liquid by causing a phenomenon known as 
“cavitation.” Cavitation involves the rapid growth and 
collapse of bubbles within the liquid, the effect of which is 
to produce a very small area of high intensity turbduience. 
Within this area there is a tremendous fluctuating heat and 
pressure; it might be said that microscopic explosions take 
place. This is the effect that causes the powerful scrubbing 
action of ultrasonic cleaning, 

In cleaning at the surface of an ultrasonically agitated 
liquid, the height of liquid above the transducer determines 
the maximum possible energy output and, therefore, the 
cleaning efficiency. This is because the short waves of 
ultrasonic energy should terminate at a node on arriving at 
the liquid-air interface, that is, at one of the odd quarter- 
wavelengths from the anti-node or radiating surface. When 
the maximum cavitation effect is being obtained, it is 
observed that the surface of the liquid is covered with a 
fairly dense mist of droplets some two inches in height, 
Preliminary investigations 

At first a Sonogen AP-25 ultrasonic generator and 


combination transducer-tank was tried out. The tank was 
filled with trichloroethane cleaning fluid and the relays 


designed and built. The machine, shown in fig. 1, has an 
output of 500 relays per hour, each of which receives a 
thorough cleaning lasting 30 seconds. 

The machine consists of an angle-iron framework con- 
taining a stainless steel tank 4 ft. long, 9 in. wide, and 
6 in. deep. A pair of link-type chains, joined transversely 
at 7-in, intervals and guided by sprocket gears at each 
end of the machine, serve as an endless conveyor system 
from which relay holding fixtures made of Teflon and 
beryllium copper are suspended, These fixtures are de- 
signed to pick up pulsing electrical current from bus bars 
located above the liquid in the tank, and carry it to the 
relays, which they hold by means of spring-loaded con- 
tacts, The conveyor’is driven by a variable-speed reduction 
gear unit, which enables the cleaning time to be varied as 
required. The relays are loaded by hand into the fixtures, 
with the relay contacts facing downward. The conveyor 
takes them through the tank with the contacts immersed % 
in, below the surface of the cleaning fluid. See fig. 2. 

The trichloroethane is heated to 140 F, by a 2-kw 
heater controlled by an independent thermostat; the tem- 
perature is indicated by a remote dial thermometer 
mounted on the control panel, Ultrasonic energy for the 
machine is supplied from a 500-watt generator operating at 
38 ke, designated AP-100 and supplied by Branson Ultra- 
sonic Corp. Three transducers attached to the bottom of 
the tank convey the energy to the liquid. 

Two liquid level control used in the 
machine. One device operates on the differential capaci- 
tance principle, whereby the instrument balances an adjust- 
able capacitance within it against the capacitance formed 
by a metal plate located above the surface of the liquid, As 
the liquid level falls the capacitance changes and the level 


devices are 


cleans telephone relay contacts 


were lowered into the fluid until the contacts were fully 
immersed, A 48-volt supply was connected to a pulsing 
unit which sent out short pulses of current at the rate of 
120 per minute. This unit was connected to a bus bar 
against which the relay terminals rested, enabling the relays 
to operate while immersed in the cleaning fluid. A fluid 
filtration pump was connected to the tank to provide con- 
tinuous filtration of the solvent. 

The best cleaning action was obtained with a bath tem- 
perature of 130-140 F. However, at this temperature 
few conventional nonmetals resisted the effects of the sol- 
vent. The bus-bar insulators and other nonmetallics such 
as the flexible rubber filter pump connections, filter pump 
elements, gaskets, etc., started to deteriorate. In the search 
for suitable materials which would be resistant to the hot 
fluid only a few were found. These included Teflon, felt, 
glass, and stone. Corrosion was a problem as metal parts 
were rapidly affected by the combination of condensed tri- 
cloroethane and moisture vapors, Stainless steel and glass 
were found to be the most satisfactory construction 
materials. 


Full-scale machine 


Based on the experience gained with the pilot unit, a 
full-scale semiautomatic ultrasonic cleaning machine was 
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control is energized. This operates several solenoid valves, 
causing fresh liquid to be discharged via a pump into the 
tank. When the level has risen sufficiently, the controller 
closes the solenoid valves. The second device is a float 
switch which acts as a safety cut-off for the heater and the 
ultrasonics generator in the event that the liquid level falls 
too low due to lack of fluid in the supply drum. 

It is essential to filter the cleaning fluid continuously, 
otherwise it becomes contaminated with micron-sized par- 
ticles of phenol fibre and other dusts. This is accomplished 
by recirculating the fluid continuously through a stainless 
steel filter pump unit containing replaceable porous stone 
filter elements. These elements are replaced at frequent 
intervals, 

There is a tendency for small quantities of oil to be 
carried by the relays into the cleaning fluid. Since it is 
most undesirable for any residue of evaporation to be left 
on the contacts, the fluid is discharged at regular intervals 
into an empty drum where the oil is removed by distilla- 
tion. 

To remove the objectionable smell of cleaning fluid 
created by the powerful ultrasonic agitation, the tank is 
covered by a semicircular glass sheet which condenses and 
deflects the hot fluid droplets. 

As the relays emerge from the liquid they pass an ait 








Fig. 2. Operator loading relays into the fixtures which 
carry them through the cleaner and supply pulsed current 


nozzle which directs a short blast of air at the contacts. 
This removes the droplets of unevaporated liquid from the 
contact area. As the relays progress toward the outlet of 
the machine the residual heat which was picked up from 
the liquid and a gentle flow of. air drawn through by the 
exhaust fan to evaporate any remaining traces of 
fluid. 


serve 


Quality control 


The degree of cleanliness required on these relay con- 
tacts is considerable and to ensure that the requirements are 
met, regular sampling inspection of contact cleanliness is 
maintained. The method employed is to place a piece of 
heat-softening clear vinyl chloride sheet 0.02 in. thick 
between the fixed and movable contacts on one side of the 
relay. The relay is blocked so that pressure is exerted 
between the plastic strip and the contacts, and is placed 
beneath a heat lamp for two minutes, as shown in fig, 3. 
The heat allows the contacts to impress themselves into the 
plastic. After the relay has been allowed to cool, the plas- 
tic replica is removed and placed on the stage of a 100- 
power microscope. The number of dirt particles, if any, 
are counted by examination against a graticule 


Conclusions 


Ultrasonic cleaning properly used can be of great value 
in many cleaning processes. It is an efficient way of clean- 
ing many materials with a minimum of labor for the maxi- 
mul effect. A surprising number of applications exist for 
this technique, not only within industry but also on the 
domestic scene, 

For efficient ultrasonic cleaning, several factors should 
be remembered. The wavelength of the energy varies with 
the temperature of the liquid and therefore the point along 
the wave at which it hits the liquid surface also changes. 
Consequently it is important to maintain both liquid level 
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Fig. 3. Relays mounted beneath heat lamp, 


strip between contacts to enable dirt count to be 


and temperature as constant as possible 

Dissolved gases in the cleaning fluid must be consid- 
ered, since they are able to absorb and dissipate ultrasonic 
energy with great efficiency. Most of the gas can be 
removed by allowing the generator to irradiate the liquid 
for 15 to 20 minutes before cleaning operations commence. 

Finally, the flow of filtered fluid through the tank must 
be sufficient to remove the particles of contaminants shed 
from the article being cleaned, but it must not be so great 
as to destroy the cavitation effect of the energy. This is 
possible if the liquid contains too much gas and is flowing 
too rapidly. The effect can be observed by watching the 
surface of the liquid and noticing how the cavitation 
configurations disappear as_ the flow is 
changed, END 


speed of 
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A resistor was omitted from the circuit diagram of the 
high level pulse amplifier on page 27 of the August issue. 
The resistor, value 56 kilohms, is connected between the 
output terminal and the coupling capacitor of the second 























tube, as shown above. 
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Static-magnetic regulator solves 
transient voltage problems — part 2 


For Part 1 of this paper see page 28, CEE, August 1960. 


With this introduction, we can now actual 
oscillograms of performance. These were taken on a stand- 
ard 500 va unit rated 95-130 vac input and 118 vac nomi- 
nal output; line regulation +1% over the input range. 
In studying performance on this type of unit, it must be 
remembered that regulation guarantees are based on rms 
values, and units are so adjusted. Since the output voltage 
on standard units is nonsinusoidal, the peak voltage will 
vary much more than the rms. However, in dealing with 
the following oscillograms, it would be very difficult to 
determine the rms value of displaced, nonsinusoidal wave 
shapes. Therefore, all comparisons are between 
voltages, and percentages are computed accordingly. In all 
cases, percentages are referred to the initial peak value of 
the regulated output voltage, and the algebraic sign of the 
percent indicates whether it was higher (+-) or lower (—) 
than the initial peak. 

Also, all tests were monitored with a standard “% of 
1% dynamometer voltmeter, and were checked to make 
sure that the static rms change never exceeded +1%. Lack 
of correlation between this figure and the static (peak) 
percentages given is entirely due to change in wave shape. 

With the test setup, it was not possible to control the 
exact point of the a-c input wave at which the test circuit 
was energized. Since the transient effects of line changes 
depend to a great extent on the exact instant they start’, 
five oscillograms were taken of each condition to get a 
response. Recovery time was 


examine 


reasonable cross-section of 
measured from the beginning of the first half-cycle after 
the change to the beginning of the next half-cycle which 


was within 1% of the final value, 


TEST 1 
Purpose 
(A) To determine the effect on the output voltage of an 
instantaneous change in inpupt from 115 to 130 vac (nomi- 
nal to maximum rated input) at full load. Increase equal to 
12%, 
(B) Same as (A) except input changed from 95 to 115 
vac (minimum to nominal). Increase equal to + 21%. 
% Peak 
static 
change 


Recovery 
time 
(cycles) 


Over- % Under- 
shoot 


Osc. % 


No. shoot 


Test 


5 } 0 9.0 
Test 

16 , : . 8.5 
17 } 3 None 
18 Be — 13.6 
19 2 —10.0 
20 tL &, None 


Nh ho te to 


Conclusions 


An instantaneous increase in voltage within rated limits 


Sola Electric Co., Division of Basic Products Corporation 
Chicago, Illinois. 
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peak- 


KEEFE 


will result in a temporarily displaced output voltage wave 
However, the maximum displacement will be substantially 
less than the change in input. Recovery time will probably 
be within 1'2 cycles. 

A probable (but unproven) explanation of this is as fol- 
lows: An instantaneouse increase in E, results in a dis- 
placed value of I, because of the action of the magnetizing 
current, as noted previously. I, decays logarithmically to 
a new stable value. Réferring again to Fig. 6A, E. changes 
from position E., to E., and increases in magnitude. Be- 
cause it changes less in magnitude and has a shorter time 
constant than E-, E.« reaches position E., before E-, in- 
creases in magnitude to E-,. The first change is, therefore, 
a net increase in E It is less than linear because E. is 
derived from a saturated core leg, 


By the second half-cycle E. has increased to E.. and 
undergone an additional increase due to the displaced 
primary current becoming a damped sinusoid during the 
interval I, decays to its new value. On the second half- 
cycle, E. therefore Over-Substracts, and FE is decreased 
By the third half-cycle both voltages are as shown in Fig 
6A and remain stable thereafter. 


TEST 2 
Purpose 
(A) To determine the effect on the output voltage of an 
instantaneous dip in line voltage or full load. Decrease 130 
to 115 vac (—11:6%) 
(B) Same as (A) 
17.4%) 


except decrease 115 to 95 vac 
Recovery 
time 

(cycles) 


a Peak 
Under- % Over static 


shoot shoot 


Osc % 


change 


None 

3.6 

None 

1.8 

None 

Test 

11 None 
12 3 None 
13 None 
14 None 
15 3. None 


iv ty tv to te 


Conclusions 

An instantaneous decrease in voltage within rated limits 
will also result in a temporarily displaced output voltage 
wave. The deviation is less than for a voltage increase of 
the same percentage, and much less than the change in 
input. Recovery time will probably be | cycle or less 


The mechanism of recovery is similar to Test |. E. de- 
creases initially prior to E- decreasing, but less than the 
decrease in input because it is still derived from a satu- 
rated core leg. Hence the first half-cycle after the change 
is an undershoot. In the second half-cycle E. decreases 
excessively due to the displaced primary current and 
Under-Subtracts; hence I increases, resulting in a pos 


sible overshoot. 














TENARE LEED 
AWVVVVAL 


Test /. 








Osc. 3 


TES! 
Purpose—Test 3(A) 

In the section “How load affects output voltage” (CEE, 
August, 1960, page 29) we observed the effect of load Eou 
on an uncompensated design. Increasing load current pro- 
duced a phase shift between primary and secondary flux 
components in the secondary core leg, reducing the net flux 
and hence the degree of saturation. It would follow that 
saturation would be greater at half-load, for example, than 
at full load. If this is the case, we might expect a unit oper- 
ating at half-load to accept a much wider range of input 
voltage and still keep the rms value of the output within 
specified limits. 

This is indeed the case. The unit under test when 
operated at half-load, held the output voltage to within 
+1% (rms) for an input variation (static) of 75 to 130 vac. 
To simulate voltage “dip” under these conditions, the line 
was instantaneously dropped from 115 to 75 vac (—35%). 
% Peak Recovery 
static time 
change (cycles) 


Over- 
shoot 


Osc. % Under- y 
No. shoot 


21 — 7.4 
22 —14.8 
23 —14.8 
24 —14.8 
25 —13.0 


None 
None 
None 
None 
None 


Conclusion—Test 3(A) 


By operating a unit at less than rated load it is possible 
to attenuate a more severe voltage dip and restore correct 
output voltage within one cycle. This can be most impor- 
tant in protecting control elements against dropout, where 
maintaining a minimum voltage is more important than 
regulation of the operating voltage. Fig. 7 illustrates on a 


goocuccesesconssscssnassacesessoseososcocsococescosessecossossososssssssossess 
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R.M.S. output voltage 


40 ] 
R.M.S. input voltage 


Fig. 7. Effect of load upon regulation. 
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Test 2. Osc: 7 
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Test 3. Osc. 23 

static basis how the input range widens for which + 1% 
regulation is obtained when the load below 
rating. 


is reduced 


Test 3(B) 


The purpose of this test was to observe the effect on 
the output voltage at half-load of an instantaneous rise in 
the input from 75 to 115 vac (-++-53%). The test showed 
that substantial attenuation of the line change was still 
evidenced during the recovery periods. Average response 
time was 1% cycles. 


TEST 4 

Purpose 

To investigate displacement of output voltage when 
the unit is switched “on” the line with full load connected 
(0 to 115 vac). This could be important where the load is 
sensitive to voltage peaks, as with transistorized equipment. 
Osc. % Recovery time 
No. Overshoot (cycles) 


6 15.8 Estimated 6-10 cycles (exceeded 
duration of oscillogram). 

47 

48 

49 

50 
Conclusion 


It is interesting to note that energizing the unit from 
the line produces a somewhat different effect than chang- 
ing the input to an already energized unit. The output volt- 
age is displaced somewhat, but there is no accentuated peak 
or voltage “spike”. Recovery time is longer than for a 
change on an energized unit. A complete analysis would 
require an understanding of the functioning of the unit in 
the unsaturated mode. This would normally happen only 
when the input fell below minimum rated value, resulting in 
a net secondary flux below the knee of the secondary core 
leg magnetization curve. However, when the unit is 
switched on, this condition initially exists also. Because 
units do not normally operate in the unsaturated mode, we 
will skip detailed discussion of that subject. Briefly, some 
finite time is required after “switch on” for the net flux in 
the secondary core leg to rise above the knee of the curve. 
and E, are induced by con- 
Both are displaced by the 
being out of phase, tend to 
In | to 1% cycles 


During this period both E 
ventional transformer action. 
primary “inrush” current but, 
cancel. Hence Eou is initially quite low. 
the secondary core leg saturates and E. assumes its final 
value, which is essentially symmetrical. E- continues dis- 
placed by the decaying asymmetrical primary current, over- 
subtracting on one half-cycle and undersubtracting on the 
alternate half-cycle. The large displacement of I, produced 
by the abrupt application of full line voltage takes consider- 
ably longer to decay to its new stable value, thereby pro- 
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Test 4. Osc. 


longing recovery time compared with previous tests. In 
fact, recovery exceeded the exposed portion of the oscillo- 
gram, but was probably completed in 6-10 cycles. 


EFFECT OF LOAD CHANGES 


In many applications loads are dynamic in nature, re- 
quiring an applied voltage not only stabilized against line 
changes, but also remaining constant despite rapid load 
changes. The static load-regulating mechanism has already 
been reviewed. On units rated 500 va or larger, static load 
regulation of 1% (rms) from no load to full load would be 
typical. Dynamic tests were then made to determine 
whether instantaneous (step) changes in load current would 
cause deviations in the output voltage. In the following 
oscillograms, the upper trace is load current, the lower 
trace Output voltage. 


TEST 5 


Purpose — Test (5A) 


To determine the effect on output voltage of an instan- 
taneous change in load current from half load to full load 
on a standard 500 va unit operated at nominal input voltage 
(115 vac). 

% Peak 
static 
change 


Recover y 
time 


(cycles) 


Over- 
shoot 


Under- % 
shoot 


Osc. % 


No. 


31 —14.8 
32 — 7.4 
33 16.7 
34 11.1 
35 - 7.4 


None 
None 
None 
None 
None 


Conclusion—Test 5(A) 


An instantaneous increase in load current will cause a 
voltage dip. Recovery will be complete within one cycle. 
This is probably due to the effect of the counter emf gen- 
erated by the changing current. This counter emf would 
oppose the change of current in the secondary winding and 
hence tend to subtract from E.. The effect would be small 
since the core, being saturated, would have a low effective 
inductance viewed from the load. 

The primary core leg over which E- is wound is not 
saturated and would be little affected. Also, the current in 
E. already opposes the induced voltage. The counter emf 
produced by the change in current also opposes the change, 
hence would add to the existing voltage. E- would again 
tend to oversubtract, producing a voltage undershoot until 
the load current reached the new operating level. 


Test 5(B) 


This was the same as Test S5(A) except that the load 
current was instantaneously reduced from full load to half 


load. 
An instantaneous drop in current results in a some- 
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Test 5. Osc. 33 


Test 6. Osc. 41 


what greater deviation than a current rise. Average 
response time is about two cycles. 

Here again the effect is probably due to the difference 
in counter emf’s resulting from the collapsing current. This 
counter e.m.f. will now add to E., since it will try to main- 
tain the initial current level. In E. the effect is reversed, 
and the counter emf will tend to subtract from the original 
value, Hence, during the response period, E. tends to rise 
while E The net effect is, therefore, a rise in I 


as indicated. 


drops 


TEST 6 

Purpose 

It was pointed out previously that the effect of the 
capacitor is lost when the output is shorted, and that under 
these conditions the transformer limited the maximum 
current to a specific value (usually 130-200% of rated). 
This feature could be very advantageous in pro- 
tecting a load from added damage should a fault occur. 


added 


The following oscillograms were taken to show exactly 
what happens to the load current when a unit is instan 
taneously shorted while operating at full load 
Max. peak R.M.S. short 
Osc current circuit 
No offset (% ) 


Short? 
circuit 


Decay 


time current 


41 283 5 6.0 142 

42 265 4 6.0 142 

43 Indeterminate 6.0 142 

44 270 5 6.0 142 

45 270 5 6.0 142 

The time required to go from full load current to steady- 
state short circuit current. 


rComputed as S.C. Current 6.00 


X 100 X 100=—142% 


F.L. Current 4.24 
Conclusions 


The instant of short-circuit is followed by an oscillatory 
discharge of the capacitor as determined by the inductance 
of the secondary winding. After this transient has passed 
the current settles at a stable value determined by the “leak- 
age reactance” of the transformer. In utilizing the device 
for short-circuit protection to extremely critical circuits, 
the initial discharge transient should be recognized. END 
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Figure /. 


A simple but accurate curve tracer is described 
which can be built in elementary form in a few 
minutes, or as a laboratory instrument in a few 
hours. Inexpensive components readily available 
in the laboratory are used. The instrument is com- 
pletely passive, and functions in conjunction with 
any laboratory oscilloscope having X and Y signal 
inputs. The most favorable display of character- 
istics is obtained if both X and Y channels of the 
oscilloscope have d-c response. 


An inexpensive transistor characteristic 
curve tracer for the laboratory 


A visual display of the characteristic V,-/, curves is 
probably the best and quickest way of comparing and 
measuring and and 
of graphically calculating transistor performance with 
a load. Commercially built instruments perform this 
task well, but are expensive. What is often needed is 
an inexpensive and portable instrument readily avail- 


transistor quality parameters, 


able in laboratories: designing or using transistor 
circuits. 

The curve tracer is designed for testing transistors 
in the most frequently used configuration, the com- 
mon emitter. However, transistors in the common 
base configuration are tested by simply exchanging the 
base and emitter leads, as is done with a toggle switch 
in the curve tracer. 

lig. 2 shows the basic circuit which is itself effective 
for the presentation of V,-/, curves. The sweeping 
supply voltage is obtained by half-wave rectification 
of the 60 cps sine wave from a transformer. Isolation 
by the transformer allows the circuit ground to be 
established at the collector of the transistor under test, 
resulting in a common ground reference point for 
V.and /,. Thus the V, voltage is directly obtainable 
across the transistor, and a voltage directly propor- 
tional to the current J, is obtained across a small series 
resistor r,. Constant current drive is approximated by 
a battery and high series resistance. Load resistor 
R, serves the triple purpose of limiting the maximum 
current through the transistor, of limiting transistor 
dissipation, and of displaying the position of various 
load lines on the V,-/, circuit 


design. Some useful formulae and graphs for setting 


curves as an aid in 


*National Research Council, Radio & Electrical 


Engineering Division, Ottawa. 


40 


appropriate values of Rk; when testing a transistor are 
developed in the last section of this report. 

The 3.3% resistor, in parallel with the transistor and 
its load, provides an impedance much lower than the 
back resistance of the rectifier to prevent back voltage 
being developed across the transistor. 

Base drive, /;, 
current source. Since the dc base input resistance is 
about 1000 ohms at 
for most transistors, and typically varies from about 


is derived from a quasi-constant 


nominally 1 ma emitter current 
5000 ohms at smaller currents to 500 ohms at large 
currents, the effect of these variations relative to the 
much larger series resistance R, will be negligible. 
and &, are 
required values of drive current 


Hence V; proportioned to provide the 
at impedance levels 
generally greater than the base (or emitter) input 
resistances. 

One perturbing effect should be noted. The shunting 
effect of the horizontal input impedance of the oscil- 
loscope across the high impedance of a transistor at 
cutoff may have to be considered when attempting 
The effect 
axes to be 


to observe leakage currents (Jee. or Iho). 
of a shunt resistance is to cause the V,-/, 
non-orthogonal (< 90°). The most effective compensa- 
the with the 
removed from its socket, and then to measure /, dis- 


tion is to generate V’-axis transistor 
placements from this line (rather than perpendicular 
to the /,-axis). 
shunting effect intermittently 
short-circuiting the current pick-off resistor, 7,, with 
the transistor removed. While doing this, one should 
look for appreciable shifts in the slope of the V,-axis. 
Typically, in the common emitter configuration, the 
effect of a shunt resistance of 1 megohm due to the 


The importance of the oscilloscope 


may be assessed by 


oscilloscope is negligible; i.e., 20 wa at 20 volts, whereas 
the collector leakage current may be 100 ya. 
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Fig. 3. 


Circuit of the curve tracer 


The curve tracer (Figs. 1 and 2) has been designed 


low and medium transistors (up to 


5 ma base drive and about 5 watts collector dissipa- 


to test power 
tion) in the common emitter configuration, and low 
power transistors (up to 5 ma emitter drive) in the 
common base configuration. These limits could easily 
be increased with a higher voltage and/or a lower 
resistance source for the base current drive. 

The rectifier, type 1N2071 (Fig. 
silicon diode having a peak current rating of 6 am- 
peres and an average current rating of 0.75 amperes. 
Its very low forward voltage drop (< 0.6 volts) allows 
the indicate peak 
applied voltage, V-p., 

hrough the use of switches and a variable ‘ 
point for the current drive source, appropriate voltage 
polarities may be set for PNP and NPN transistors, 
For small base 


ah is a small 


peak-reading meter-rectifier to 
at the transistor. 


‘ground 


ind to apply reverse bias, if desired. 
currents the impedances of the variable tap positions 
are sufficiently low that the current steps are nearly 
uniform when switching. At high base currents the 
steps become non-uniform, but any required value of 
current be the potentiometer. In the 
present model a battery has been used as the base 


can set by 
supply source, but if desirable a small transformer with 
rectifier-filter may be substituted. Examples of curves 
taken with this instrument appear in Fig. 4. 

lo increase flexibility and utility to a maximum, all 
terminals associated with the transistor and its load 
are available externally with movable external links. 
Thus many additional ranges and modes are possible. 
lor example: 

i) External loads may be used for values of Ry not 

provided on the switch. 
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* Values selected or shimmed to give required calibration of meter. 


1. Represents external movable links. 


Circuit of the transistor characteristic 


alalalala 
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“CRO 


vertical 


‘Fioon 





COMMON B 
a 


i CRO 


horizontal 


curve trace? 


drive toggle switch in the “open”’ 


With the 
position, external base-emitter drive currents 
may be applied to extend the rt inge 

lor very low resistance loads, r, may be paral- 
leled to reduce its value 

Power transistors whieh do not fit the standard 
socket may be attached with clip leads 

Che effect of 


observed by opening the emitter link and insert- 


local current feedback may bx 
ing the desired resistance 

With switch open, 
base-emitter be 
examine their effect on collector leakage current 


Lice OF Ta 


External de collector voltage and internal drive 


external 
to 


toggle 


the drive 


resistances ma\ connected 


and voltage breakdown points. 
current may be applied to make point measure- 


to 
drive current during a sweep. 


ments; e@.g., test the assumed constancy of 


Calibration of the Vc and I¢ axes 


With the transistor at cutoff bias, or removed from 
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Fig. 2. Basic circuit of transistor curve tracer 
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Sa 


2N369 (CE) 2N369 (CE) 


2N369 (CB) 


Fig. 4. Time exposures of curves displayed on a cathode-ray tube. I and V axes were exposed for calibration pur- 
poses, then the I-V curves were superimposed by switching the current drive at 1-second intervals during exposure. 
(A) pnp 2N369 with common emitter and R of 1.6k. (B) npn 2N366 with common emitter and R of 1.6k. (C) pnp 
2N369 with common emitter and R of 500. (D) pnp 2N369 with common emitter, tested at high voltage (note onset 
of avalanche breakdown). R is 3.4k. (E) pnp 2N369 with common base, tested at high voltage. R is 3.4k. (F) pnp 
2N250, 12-watt transistor with common emitter. R is 200 ohms. 


the circuit, the maximum horizontal deflection on the the two coordinate axes from which V, and J, are 
oscilloscope is given directly by the peak-reading volt- scaled. 
meter, as V px. 

When the “Cal. I” button is pressed, the transistor Design equations 
is short-circuited and all the supply voltage V,. is 
placed across the load resistance (R, + r,) to produce 


a vertical deflection of maximum amplitude 
V i to transistor power dissipation and current ratings. 


The following equations and graphs will permit the 
designer to determine the operating conditions, subject 


- " regis 

In = —— : Fig. 5 shows ona V,-/, plot a hyperbola of transistor 
| I 

(R, + r,) R 


maximum collector dissipation, and three distinct 
The two lines generated in this manner also provide conditions of load line, A, B, and C. The equation for 
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1¢ instantaneous dissipation curve, plotted in Fig. 6, 


V..iJ-= W = constant. (1) 


The equation for the load line is 
—1 ! 
i, —. J. 
R 
where F# is the total collector load, 
Solving these simultaneously gives a quadratic whose 


including ? 


solution is 


1 A 
R 


are obtained when the 


as 


quantity under the square root is < 


The three conditions 


0, = G. or > OG, 
respectively. 


Che limiting case, 4, is of particular interest. For 
this condition the maximum dissipation is reached, 


but not exceeded when 


(4 


and the collector voltage is 


V. = 32 Ves; (6) 


Equation (4) is fundamental in testing or designing 
a transistor stage, and is plotted as the solid lines of 
Fig. 7. For a given supply voltage V,,, the ordinate is 
followed upward until the dissipation rating of the 
transistor is met on the appropriate solid oblique line. 
The corresponding value of R on the ordinate scale is 
the minimum value of R which will prevent the dis- 
sipation from being exceeded. 

Another limitation placed on the transistor by the 
manufacturer is the maximum collector current. The 
maximum current is limited by 

Vs 

R 
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CANADIAN ELECTRONICS 


Ic— mo 


2 4 


Vc volts 10 100 


Instantaneous collector power dissipation, 









































100 


Minimum 
and 


load resistance required to prevent 
exceeded. 


Fig. 


dissipation current ratings from being 


This relationship is shown on Fig. 7 by the dashed 
lines. The graph immediately shows whether dis- 
sipation or collector current will be the limiting factor, 
and gives the minimum value of R that must be used 


to stay within the ratings. 
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Figure 1. 


Compact pulse pre-amplifier has a 
dynamic range of 90 db 


The amplifier described is a compact pulse pre- 
amplifier using two 2N384 drift type transistors. 
It features a wide band frequency response, a 
dynamic range of 90 db and good stability over 
wide temperature and supply voltage variations. 
The amplifier has a tangential sensitivity of 6.5 
microvolts and an available power gain of 16.5 
db. The circuit is constructed on an etched board. 
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A remote pre-amplifier, directly coupled to a low level 
signal source, may often be used to advantage to reduce the 
effects of cable losses and noise pick-up, and the resulting 
lower signal to noise ratio. The main requirements of such 
an amplifier are: (a) a low noise figure, (b) a wide dynamic 
range, (c) good stability, and (d) a wide band frequency 
response. It is also desirable that the amplifier be compact 
and have low power requirements. 

[he amplifier described was designed on the basis of 
the above considerations and the performance ‘figures are 


given below. 
Performance 


Tangential sensitivity: 6.5 microvolts (input pulse 1.0 usec) 
Available power gain: 16.5 db. 

Input impedance: 150 ohms. 

Input capacity: 150 pf (approx.) 

Output impedance: 10 ohms. 

Dynamic range: 90 db. 

Voltage gain: 3.16 times across a 100 ohm load. 


CANADIAN ELECTRONICS ENGINEERING SEPTEMBER 1960 




















Output 
~O 











P 4 
32200 





4 
820 3 


0.1 


p— nt 


3 4.7K 
ana 


6 volt d.c 
at 2 ma 


” as 




















— 


Fig. 2. 


Inverse feedback: 12 
Rise time: .05 usec. 
Pulse droop: 2.5 usec (to 70%) 
Recovery time: .OS5 usec. 


Power requirement: 2 ma, at 6v de 


db (approx.) 


Circuit description 

rhe amplifier uses two 2N384 drift type transistors, and, 
as shown in Fig. 1, was constructed on an etched printed 
wiring board measuring 12 in. x 1% in. 

The first transistor, as shown in the circuit diagram, 
Fig. 2, is connected as an emitter input (common base) 
amplifier stage and is directly coupled to an emitter follow- 
er output There is, therefore, no phase reversal 
through the amplifier. The input stage is biased to give 
maximum dynamic range when negative going input pulses 
are applied. 

Inverse feedback is obtained from a resistance common 
to both stages, in the emitter circuit of the output stage 
and gives the amplifier a gain stability within 0.25 db over 
an ambient temperature range of —40 C to +85 C. 

The value of the coupling and by-passing capacitors 
was chosen to limit the low frequency gain in order to 
reduce the response to noise generated in the signal source 
and at the input of the amplifier. 

A comparison is shown in Fig. 3(A), of input against 
output pulses, 

The amplifier recovery time is shown in Fig. 3(B). An 
input pulse followed closely by a second input pulse is 
shown on the upper time base. The amplified pulses at the 
output of the amplifier are shown on the lower time base 
and indicate a recovery time of approximately 50 milli- 
microseconds. 

The pre-amplifier was designed to follow a crystal 
detector which requires 75 microamperes of bias current. 
This is provided by a resistance divider network to the 
input of the amplifier. This part of the circuit may be 
omitted if crystal bias is not required. END 


stage. 
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Schematic of pulse pre-amplifier using two 2N384 drift type transistors 
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Fig. 3 (A). Pulse response of amplifier: input pulse is 


shown on top and output pulse of amplifier is shown on 


bottom. Time base scale is 0.1 microsecond/ centimetre 


Fig. 3(B). Response of amplifier to two closely spaced 


pulses. Time base scale is 0.1 microsecond centimetre 
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Conference reports 





L. F. BENNETT, MEM.LR.E. 


14th Annual Frequency Control Symposium 


The 14th Annual Frequency Control Symposium was 
held at Atlantic City, N.J., during the first week of June 
and was sponsored by the United States Army Signal 
Corps. It was well organized and consisted of papers pre- 
sented by leading scientists and engineers dealing with the 
study of quartz crystal units and frequency controlling 
devices of the molecular type. 

The program was arranged in logical fashion with 
papers on fundamental properties of quartz, piezoelectric 
regulators, frequency standards, atomic and molecular 
oscillators, filters and frequency synthesizers, All branches 
of research and development and manufacturing were 
included. The attendance was truly world wide with rep- 
resentatives from England, Switzerland, France, West 
Germany, Sweden, Japan and Canada. 

The opening remarks were made by Dr ©. A. Gerber, 
Director of Frequency Control Division, Electronic Com- 
ponents Research Dept., U. S. Army Signal Corps Labora- 
tories, Fort Monmouth, N.J. The Welcoming address was 
given by Col. H. McD. Brown, Commander, U, S. Army 
Signal Research Development Laboratory, In his address 
to the delegates Col. Brown indicated that he thought 
research was not being carried out deeply enough. As soon 
as something new came along, the old projects were drop- 
ped without having been completed, and the new taken 
over. By this means a lot of subjects were covered, but 
only on the surface. 

The first papers dealt with synthetic quartz and gave 
an excellent picture of the development of this material 
for use in frequency control devices. It would appear from 
the general statements that synthetic quartz is available now 
which is as good as natural quartz in every way. In addi- 
tion, it has certain advantages, such as: (1) freedom from 
electrical and optical twinning, (2) the orientation can be 
controlled to have the bar axis within one degree of the 
Y-axis, (3) the crystal bars can be grown compatible 
with the diameter of the blanks to be made, resulting in 
more efficient use of automatic sawing and dicing opera 
tions. 

There are also several cost reducing assets such as 
elimination of sorting, defects inspection, marking of pri- 


v 


mary quartz before sawing, and the reduction of x-ray 
orientation operations required. 

One manufacturer claimed that the yield per pound 
of synthetic quartz, using a 30 mil saw cutting blanks 
40 mils thick, varied between 850 for the 0.3 in. diameter 
blank to 450 for the 0.5 in. diameter blank, thus reducing 
the overall cost of the processing by a considerable amount. 

Papers were given which discussed the measurement of 
the vibration of quartz plates and the various factors which 
affected the excitation of the blank and the cause of spur- 
ious modes. The aging characteristics of production crystals 
was examined, and also the effect of nuclear radiation on 
quartz crystal units. Units in all glass holders are affected 
least. 

The use of crystal oscillators under adverse mechanical 
environments, and the manufacture of high stability oscil- 
lators was covered. Then papers on high precision close 
tolerance units, such as the caesium standards with a tol- 
erance of 1x10-'’, the design of atomic clocks capable of 
being transported by air, and various masers, were given. 

It was indicated that high frequency crystal filters (30 
to 60 Mc range) were being given considerable attention, 
and success had been achieved in this field. Also, quartz 
crystal synthesizers were discussed and their application 
for single sideband equipment was explained. 

One unusual item was the use of tuning forks as circuit 
elements, and a circuit of a discriminator using two tuning 
forks was discussed. 

One got the impression that tremendous advances have 
been accomplished in the control of oscillators and high 
stability frequency standards. Time measurement now is so 
accurate that variations over a given period are measured 
in nanoseconds, 

Crystal ‘units which had only been produced under 
laboratory conditions two or three years now 
standard and being used in field equipment. 

The Proceedings will be available soon and can be 
obtained from Commanding Officer, U. S. Army Signal 
Research and Development Laboratory, Fort Monmouth, 
N.J., U. S. A. Attention: Director: Frequency Control 
Division. 


ago are 


1960 Electronic Components Conference 


This conference, which was held in the Washington 
Hotel, Washington, D.C., on May 10-12, was attended by 
approximately 700 representatives of armed services and 
industry from all parts of the world. 

Thirty-one papers were delivered in seven sessions dur- 
ing the conference. Most of these papers were given by 
members of industry and research laboratories. A special 
session dealing with component reliability was also includ- 
ed in the program. 

One unusual feature of the conference was a special 
commemorative session in honor of the U. S. Signal 
Corps’ 100th anniversary. This included a demonstration 
of their latest equipment. 


New approach 


The first three speakers clearly indicated the 
thinking regarding components and equipment, that the 


new 
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Systems Engineer has become the architect of all advances, 
and that close co-operation between physicists and engi- 
neers is essential to produce the required end item. To 
allay the obvious concern of manufacturers of passive 
components, it was indicated that the new types of com- 
ponents to be described would not be really competitive 
with present types before 1970. As an example, it was 
pointed out that it had taken ten years to get transistors 
into equipment on a large scale. It was not anticipated that 
the new assemblies would be in mass production much 
before 1970. 

The ultimate intent is to have a block of semiconduct- 
ing material that serves as a basis for the construction of a 
wide variety of components. The volume resistivity of the 


Approvals Division, Canadian Military Electronics Stand-. 
ards Agency, Ottawa. 
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semiconductor can provide the basis for fixed resistors. 
In addition, variable resistors, limited R-C networks, and, 
of course, diodes and transistors can all be constructed 
within the block. Further, back-biased junctions can serve 
as fixed and variable capacitors. These components can 
be created within and on the surface of semiconductor 
blocks, and interconnected by evaporated deposited leads 
or connections formed by thermo-compression. 

It was noted that there had been considerable effort 
to consolidate some of the presently available techniques 
and items of the more advanced processes. An example of 
this was that the micro-module program had been modified 
to adopt the use of inorganic materials for the circuit 
elements. Micro-miniaturization is thus now available in 
a composite form which has solid-state physics applied to 
the individual module. 

It was further emphasized that specifications for both 
equipment and for such components as have their own 
identity must be carefully considered, particularly because 
of the overriding importance of reliability. 

In general, it was indicated that some of the benefits 
to be obtained from the present consolidated approach 
are: an increase in system reliability; simplification; reduc- 
tion in size and weight; and, eventually, automatic pro- 
duction. It should be noted that not all of the problems 
involved in the synthetic block have been solved. For 
example, “hot spot” temperature is still a problem, even 
in the smallest blocks with limited power requirements. 

It was anticipated that system reliability would be im- 
proved by the reduction in the number of individual com- 
ponents, and by the reduction in the number of inter- 
connections between systems and parts of systems. This 
simplification of equipment would reduce size and weight, 
and, if the physicists and engineers have worked closely 
together, it may well be possible to produce complete 
equipment by automatic production techniques. From the 
practical point of view it was emphasized that the quality 
of the new components or equipment must be equal to, or 
better than that of present units, or they would not be 
accepted. 

Further advantages claimed for the new equipment 
concept included the following. Units would be completely 
hermetically sealed, thus reducing the effects of humidity, 
corrosion, and other such destructive factors. The reduc- 
tion in size and the lack of connecting wires would in- 
crease resistance to shock and vibration. The addition of 
an efficient cooling system, combined with other factors, 
would result in greatly increased reliability a recur- 
ring theme throughout the conference. 
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Epitaxial films cut transistor switching time 


Major reductions in switching times and collector resis- 
tances of diffused base transistors have been realized at 
Bell Telephone Laboratories by the use of epitaxially grown 
films. These improvements have been achieved by combin- 
ing diffused base technology with the epitaxial film tech- 
nique, Films themselves have also beén under investiga- 
tion ina number of other laboratories. 

Application of this technique has resulted in a reduc- 
tion of the switching time of silicon devices by a factor 
of more than 10, and in a comparable reduction in the col- 
lector resistance, This major development is expected to 
have far-reaching implications in both the fabrication and 
application of semiconductor devices. 
ENGINEERING SEPTEMBER 1960 
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Component reliability 


The last session of the conference dealt with achieve- 
ments in component reliability. Explanations were given 
regarding the establishment of recommended guidelines 
for reliability. These are to be in line with the recom- 
mendations of No. 5 Test Group of the AGREE Com- 
mittee. 

Reference was made to the many differences in speci- 
fications and the variations in methods of obtaining quali- 
fication approval. All of these will have to be carefully 
co-ordinated. A committee has been formed from industry 
and the armed services to make recommendations regard- 
ing the state of these variations. The high reliability speci- 
fications are the first step in this direction, and the most 
significant ever taken in the U. S. to ensure reliability in 
electronic equipment. 

An evaluation. program dealing with spare parts has 
been established and a new committee, the Advisory Group 
on Specifications and Management of Specifications, has 
been formed. It was understood that the conversion of 
specifications to conform to the new thinking would begin 
immediately. 

During a final discussion, after the reliability papers 
had been presented, questions were requested from the 
floor. A noteworthy one was: “Will waivers be issued in 
connection with the new reliability specifications?” It was 
indicated that in all probability, procuring activities would 
issue waivers. It was also agreed that it would be difficult 
to ensure that qualification approval samples are of the 
production quality and not specially improved or hand- 
picked items. Finally, it was indicated that substitution of 
non-standard parts for “reliable parts” to reduce equip- 
ment cost might be made at the request of, or with the 
approval of the design authority. However, every effort 
will be made to ensure that reliable parts are used in all 
equipment. 


Conclusion 


It would appear from the statements made at this con- 
ference that the full use of solid state techniques will 
permit reductions in size and weight, and improvements in 
efficiency and reliability. However, as quoted for the case 
of transistors, it will be several years before present passive 
components are replaced 

All papers are available in the proceedings, which can 
be obtained from the IRE at | East 79th St., New York 
21, N.Y., or from the AIEE, EIA WEMA 


offices 
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Diffused base transistors require a relatively high re- 
sistivity collector region in order to attain low capacitance 
and high voltage breakdown. Typically, to afford ease of 
mechanical handling, this region has been much thicker 
than required electrically. The excess thickness increases 
the collector resistance and, through carrier storage, the 
switching time. 

Ideally the thickness of the lightly doped collector re- 
gion should be in the neighborhood of 0.1 mil, which is 
about a factor of 30 thinner than normally used. Semi- 
conductor wafers prepared by conventional methods be- 
come extremely difficult, if not impossible, to handle as 
they approach this desired thinness, The problem can be 
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(A) Conventional diffused base transistor. 
(B) Epitaxial diffused transistor construction. 


solved by the use of epitaxial film techniques. Lightly 
doped epitaxial films are grown on and supported by a 
low resistivity substrate giving the desired combination of 
electrical properties and mechanical strength, The term 
“epitaxial” means that the film is a direct extension of the 


New equipment for high-speed printing 


During the opening of their new research and develop- 
ment laboratory in Palo Alto, California, last month the 
A. B, Dick Company demonstrated two new developments 
of the Videograph process. First is a production model of 
a low-cost, compact monoscope character generator, It is 
used to convert digital pulse codes into video signals which 
can be displayed or printed instantaneously. 

he photograph on the left shows a laboratory proto- 
type of the monoscope character generator. The unit on 
the extreme left is running a continuous loop of punched 
tape which carries the message displayed on the oscil- 
loscope at the right. In the centre are the three modules of 
the monoscope character generator. 


single crystal structure of the substrate wafer. 

Diffused base transistors have been made at Bell Tele- 
phone Laboratories on epitaxial layers of both germanium 
and silicon and have exhibited the theoretically predicted 
improvements. For example, in two similar silicon transis- 
tor structures, one conventional and the other using the 
epitaxial material, switching time in a typical circuit has 
been reduced from 200 to 20 nanoseconds (10). Further, 
collector series resistance of the epitaxial transistors was 
reduced by a factor of more than 10 and was comparable 
to that of conventional devices 15 times larger. 

Experiments with germanium indicate that use of epi- 
taxial layers will extend the frequency response of ger- 
manium transistors. 

The new technique involves modification of the start- 
ing material and can be introduced directly into the front 
end of existing diffused base production facilities without 
any further changes, Single crystal wafers of heavily doped 
material are first cut and polished. A lightly doped thin 
film (about 0.1 mil) of the same conductivity type is then 
deposited epitaxially on the wafer surface. This film pro- 
vides the desired thin, lightly doped collector region. From 
this point on, standard diffused base techniques are em- 
ployed. 

The use of epitaxial material in diffused base transistors 
not Only results in major improvements in switching time 
and collector resistance, but in addition simplifies the de- 
sign and understanding of transistor devices and brings 
them closer to ideal forms, such as n-p-i-n structures. Fur- 
ther, the addition of the epitaxial film technique to the 
well established diffusion technology provides the device 
engineer with an extra degree of design freedom which 
should result in) new difficult or impossible to 
achieve by older techniques. 


devices 
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Second of the developments is a new console display 
system which can be used for data retrieval, A screen in 
the system allows the operator to browse through material 
stored on punched tapes, cards or magnetic tape, When 
the operator sees the material he wants he places Video- 
graph paper in a slot in the surface of the console and a 
copy issues from the front of the unit. Printing rate can 
be as high as 20,000 characters per second. 

In the photograph at right W, E. Evans, Engineering 
Manager of the new laboratory, explains how the large 
map behind him was printed from the small map at his left 
in a little over four minutes. Cost of the materials for the 
large map was $4.18. 
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New instrument tests operation of thyratrons 


Thyratron tubes are used widely in industry for the 
precise control of relatively large blocks of power. Typical 
examples include spot welders, dc motor controls and 
similar jobs where it is necessary to regulate power by the 
application of small control signals and at a frequency 
far higher than is possible with mechanical devices, 

The performance of thyratrons is largely dependent 
on the capability of the cathode to emit electrons. As the 
tube ages this emission capability falls off. With the re- 
duction in emission the peak voltage across the tube in- 
creases when high currents are drawn. Eventually this 
high voltage causes complete failure of the tube and 
usually results in down time for the machine of which 
it forms a part. 

It has been recommended that users of these tubes 
test them at regular intervals to eliminate weak ones and 
avoid costly down time. The difficulty is that impending 
failure can only be detected if the tube is tested at cur- 
rents of the order of the peak rating of the tube. This 
may be as much as 100 amperes. To draw this amount 
of current on a continuous basis would damage the tube 
and would require a large power supply and power re- 
sistors. 

Electronic Controls Ltd., Belleville, Ont., has overcome 
the testing problem with its EC 6006 Thyratron tester. 
The tube to be tested is connected in series with a switch- 
ing device and a current limiting resistor across a 115 volt, 
60 cps supply. The switching device is another thyratron 
capable of passing the required peak current. It is triggered 
by a circuit which is synchronized with the supply fre- 
quency. Operation of the test button on the front panel 
applies a single trigger to the grid of this tube at the instant 
when its anode is going positive. This causes it to conduct 
for one half cycle which applies voltage to the tube under 
test. The magnitude of the current pulse is determined by 
the value of the series resistor. The appropriate resistance 
value is selected by a switch on the tester. 

When the tube under test conducts, a voltage appears 
across it which is a function of the emissive capabilities 
of its cathode. This voltage is used to charge a capacitor 
via a vacuum diode. The capacitor is in the input circuit 
of a vacuum tube volt meter having a high input impe- 
dance. The meter deflection remains constant for several 


Stepping transistor 
made in one piece 
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A p-n-p-n semiconductor element that can serve as 
the basic building block of a silicon stepping transistor 
may find important application in digital computers, push- 
button dialing, and telephone switching. 

The four-terminal device acts as a_ pulse-controlled 
on-off switch, It may be used as a basic stage in building 
up certain logic circuits in digital computers. By using 
one element to drive two others, versatile decoders can 
be made. 

A more complex device, which is fabricated from a 
single piece of silicon, can also perform these logic func- 
tions. As a prototype arrangement, a stepping transistor 
with four stages has been made, It is shown in the photo- 
graph. Actual diameter is 0.04”. 

The stepping transistor, as fabricated on a single piece 

(Continued on page 56) 
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seconds after the test button is operated, allowing ample 
time to obtain an accurate reading of the peak voltage 
which appeared across the thyratron. 

Because the duration of the current pulse is short and 
does not recur until the test button is released and again 
operated, it is possible to test tubes having current ratings 
far in excess of the steady state capability of the 115 volt 
supply. The tester can be used to test thyratrons with 
ratings as high as 100 amperes on a branch circuit fused 
for only 15 amperes. 

Due to the internal construction of many thyratrons 
the current pulses are actually carried between the cathode 
and control grid. This avoids the so-called high pickup 
which may occur in certain tubes and is not directly re- 
lated to tube performance, at least as far as emission 
capabilities are concerned. 

The tester is capable of testing gas filled rectifier tubes. 
In this case, connection is made to the anode. 








What’s new in view Here are some 






































Acoustical engineer at Stromberg-Carlson makes preliminary test — at low power — of big array of loudspeakers des- 
tined for Wright Air Development Div., Ohio, They will be used to study physiological effects of high intensity sound. 


Tiny cameras and transmitters, developed New sonar equipment powered by standard flashlight cells helps U. S. 
Navy frogman locate underwater objects. The equipment was designed 


by Dage Television Div. added sight to 
sound of recent U. S. political conventions. jointly by Stromberg-Carlson and U. S. Navy Electronics Laboratory. 
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Leland W. Sprinkle, Sr., inventor of “The 
Great Stalacpipe Organ” in caverns of 
Luray, Va., has added transducers, 


This noise generator, developed by Avco Manufacturing Corp., is ca- 
pable of producing more than 163 db, It is used to simulate rocket 
engine noise during testing of equipment in missile nose cones. 


Mel time . 
When Mr. Sprinkle tried making recordings 
of his Stalacpipe organ music he found that 
microphones picked up too much extrane- 
ous noise. To overcome the problem he used 
small threaded rods supplied by Allegheny 
Ludlum Steel Corp. to fasten wire-wrapped 
magnets to the selected stalactites. Rubber 
tipped solenoid hammers, triggered by the 
keyboard, strike the stalactites and set up 
vibrations. These generate signals in the 
transducers that are fed to the amplifying 
system. The transducers permit use of stal- 
actites anywhere within the 64-acre cavern 
Dialaphone uses a Mylar punched tape to store as many as 850 and minimize danger of cracking since 
names and telephone numbers, User rotates belt to desired name and tones can be produced with a very gentle 
then presses the start button. Instrument dials number automatically. tap of the hammers. 
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Controls and instrumentation 


Excitement ran high in main control 
room when AGS went into operation. 


acceleration 
generator. 


receive initial 
Cockroft-Walton 


Protons 
in this 


as 


Second 
place in 


Stage of acceleration takes 
110-foot linear accelerator. 





This is where protons from Linac (left rear) move into Twelve rf stations around the AGS magnet ring accelerate 


orbit of synchrotron magnet ring for final acceleration. 


Brookhaven’s alternating gradient 
synchrotron begins operation 


The Alternating Gradient Synchro- 
tron (AGS) at Brookhaven National 
Laboratory, Upton, Long Island, 
N.Y., went into operation July 29 
producing a beam of protons at an 
energy of more than 30 BeV. This 
is the highest energy yet attained by 
any particle accelerator. 

Initial sustained operation of AGS 
will be in the region of 25 BeV, but 
this will be increased to 32 BeV after 
extensive adjustment has been made 
to correct the effects of magnetic 
saturation in the magnet iron. 

With AGS, physicists at Brook- 
haven expect to learn more about the 
many kinds of particles, such as me- 
sons, hyperons and anti-particles that 
are produced in target nuclei by 
bombarding them with high energy 
protons. 
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Construction of AGS, which in- 
cludes 240 magnets placed in a ring- 
shaped, 18-foot square tunnel. one- 
half mile in circumference, was start- 
ed in late 1955. Total 
project is approximately $31,000,000. 

Protons in AGS are accelerated in 
three stages. The first stage utilizes a 
Cockcroft-Walton generator, where 
protons (hydrogen atoms stripped of 
their electrons) derived from a low- 
pressure hydrogen gas discharge are 
accelerated to 750,000 volts. 

The second stage of acceleration 
iakes place in the linear accelerator, 
or linac. In the 110-foot long vacuum 
tank of the linac the protons are 
given an incremental velocity as they 
pass through each gap between 124 
accelerating electrodes activated by a 
high frequency electrical source. The 
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protons to within small fraction of the speed of light. 


proton beam, having now reached an 
energy of 50MeV, is guided from the 
linac into the main synchrotron mag- 
net ring through an elaborate injec- 
tion system of debunching, deflecting, 
focusing and monitoring equipment. 

The third stage of acceleration is 
performed in a one-half mile circular, 
concrete-lined tunnel buried under 10 
feet of earth. This tunnel houses the 
magnet assembly for the AGS. 

It is the function of the main mag- 
net, which is divided into 240 units 
each weighing 16 tons, to bend the 
protons into a circular orbit, and to 
apply strong focusing forces which al- 
ways tend to bring the protons back 
toward their orbit within the vacuum 
chamber whenever they tend to stray 
away from it. Thus, the synchrotron’s 
(Continued on page 60) 
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New 
components 


Solder-mounted 
rectifiers 106 

A new series of silicon rectifiers, de- 
signed for solder mounting, feature glass- 
metal hermetically sealed, welded, and 
nickel plated construction. Peak inverse 
voltages of from 50 to 400 are available 
in each of four series rated at 10, 15, 
25 and 35 amps dc average current, at 
150C average case temperature. All series 
are available in either standard or reverse 
polarity. During mounting, the rectifiers 
may be heated to 240C for periods up 
to 30 seconds without damage. 

Syntron (Canada) Ltd., Stoney Creek, 
Ont. 


Expendable microwave 
component 107 

Developed by Bomac Laboratories, 
Inc., for use with balanced duplexers in 
radar systems, this coaxial load in 15%”, 
50 ohm EIA line, can dissipate an aver- 
age power of 20 watts at 20 Kw peak. 
Over a range of 400-450 Mc, it presents 
maximum vswr of 1.2. Designed as an 
expendable component, it is being sold 
at a relatively low price. 

R-O-R_ Associates Ltd., 
Ont. 


Don Mills, 


Nameplates with type-on 
surface 10 
Information can be typed on _ these 
nameplates with any manual or electric 
typewriter. Letters emboss into the sur- 
face of the 0.003” anodized aluminum 
material. Quik-Plates are made to cus- 
tomer specifications and come in a wide 
range of colors, both glossy and matte 
finish. They are held in position perman- 
ently with any one of the company’s 
self-bonding adhesives — water, solvent 
or heat activated, or a new pressure sensi- 
ENGINEERING 


CANADIAN ELECTRONICS 


tive adhesive that requires no activation. 
They stay bonded to surfaces through a 
temperature range of —65 to +325 F. 

W. H. Brady Co. of Canada Ltd., 
Brampton, Ont. 


Omni-directional 
antenna 109 

Type 160 broadband, omni-directional 
antenna has 4 db minimum gain and 
maximum vswr of 1.5 in the 152-174 Mc 
band. The fibreglas enclosed array con- 
sists of three collinear half-wave length 
dipoles, centre fed to prevent beam-tilt 
Grounded radiating elements assure low 
noise and lightning protection. The 35- 
pound antenna withstands winds up to 
30 psf with % inch radial ice. Length is 
13% feet. 

Andrew Antenna Corp 
Ont. 


Ltd., Whitby, 


Fixed inductors 110 
Therm-L is a high Q fixed inductor 
stable over the temperature range of 
—S55 to +375 C. It is inorganic and 
meets the specifications for Class C op- 
eration under MIL-C-15303-A. The in- 
ductor is available in ratings from 0.068 
uh to 0.56 wh. 
Essex Electronics 
Trenton, Ont 


of Canada Ltd., 


Circuit development 111 


board 
Dynameans circuit 


printed develop- 


ment board bears a pattern which is | 


capable of accepting almost any circuit 
arrangement. It can be repeatedly sol- 
dered to allow for circuit changes and 
for reuse with numerous circuit lash-ups. 
L. J. Bardwell Co., Toronto. 
(Continued on pages 54 & 66) 
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New 
equipment 


Power supplies 112 

NJE transistorized dc power supplies 
in the QR series include the following 
features: an ammeter and voltmeter ac- 
curate to 2% of full scale, remote sens- 
ing, remote programming, derating to 80 
deg. C ambient, and a circuit that per 
mits the connection of any number of 
units in parallel to increase the output 
current rating. A ten-turn potentiometer 
provides | part in 10,000 resolution and 
a deca-dial vernier indicator incorporates 
a simple locking device. A typical unit, 
model QR-36-4 has an output of 0-36 
volts and 0-4 amps which may be em- 
ployed as either a positive or negative 
output, and may be floated up to 500 v 
peak above or below ground. Static load 
regulation is +0.01% or +Imy; static 
or dynamic line regulation is +0.03% or 
+3 mv; 25 usec is the maximum load 
transient response time. 

Radionics Ltd., Montreal 








Component 
dispenser 113 
Bend-Amatic component dispenser 
automatically or semi-automatically cuts 
| and bends axial leads of electronic com- 
| ponents. 48 inches of storage capacity in 
| six hopper chutes allows inventory or 
point of use operation. Both the cutting 
| and bending dies can be adjusted in less 
than one minute 
Alpha Aracon Radio Co 


to 


Ltd., Toron- 


| Soldering machine 114 
Designed as an answer to production 
line problems in the soldering of multiple 
contact miniature connectors, Velco sol- 
dering machine model 186 can 
production line soldering time of multiple 
contact connectors from 50% to 75% 
compared with hand methods. 


reduce 


Also available is the model 197 port- 
| able resistance soldering machine, 
signed for manufacturing and repairing 
| printed circuit boards. 
The Glendon Co. Ltd., Toronto 
(Continued on pages 54 & 68) 


de- 


For further information about 
new product items, use the 
Reader Service cards on pages 
71 and 72. 
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Completely 
CANADIAN MADE 





GN PANEL 
MEASURING 
INSTRUMENTS 


G\ PORTABLE 
AND LABORATORY 
INSTRUMENTS 


GY ELECTRONIC 
INSTRUMENTATION 


Only a complete Canadian 
instrumentation facility 
can offer the kind of 
service Canadians need. 
Bach-Simpson Ltd. is 
complete — in research, 
design, tooling and 
manufacture. 


lf our standard line of 
instruments; complete 

as it is/ won’t meet your 
requirements, ask us to 
demonstrate the unique 
combination of skills we 
can offer in the design of 
specialized instrumentation 
to meet your specific 
problem. 


: : Others have, and have been 
completely satisfied ! 


“4, 


Bach-Simpson 


LIMITED 


eee 


For further information mark No. 15 


New 
instruments 
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Simplified block diagram 
Model SPY 5064 THERMAC 
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bh THYRATRONS 
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ELECTRIC HEATER 
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Furnace 

controller 115 
Controlling the temperature of elec- 

trically heated materials by regulating 

input power is the function of model 

SPY 5064 Thermac. It operates by con- 

proportioning the output of 


3% to 


tinuously 
two air-cooled thyratrons from 
95% of their rated power (40 amperes at 
voltages up to 600). Thermac uses for 
its control reference either a manually 
adjustable, temperature-calibrated, _ set 
point potentiometer, or a voltage from a 
remote programmer or computer. This 
compared in a 
feed-back 


control reference 1s 
precision circuit with the 
signal from a thermocouple or radiation 
pyrometer. Any difference is an error 
signal which results in corresponding 
readjustment of controller output 


Research, Inc., Minneapolis, Minn 


Transistor thermal 
test set 116 
This instrument offers a means of 
measuring transistor and diode temper 
atures. A nomograph permits rapid de 
termination of the transistor and diode 
junction temperature 
Temperatures are direct reading on the 
meter scale and ambient temperature 


THERMOCOUPLE 


compensation is automatic. Switches per- 
mit selection of any one of four outputs. 

Rescon Electronics Corp., Waltham, 
Mass 


Cable tester 117 

An electronic ferret that seeks out and 
pinpoints underground cable insulation 
failures before they happen has been de- 
veloped by Sorensen & Co. The tester 
portion of the unit supplies de that can 
be varied up to 350,000 volts. The tracer 
section will supply peak power pulses up 
to 80,000 watts at either 16,000 or 8,000 
volts 

The tester supplies voltage to the 
cable’s conductor and any current leaking 
through the insulation is measured, in- 
dicating the condition of the cable. If the 
tester shows the cable to be in poor con- 
dition, the tracer generates a pulsed dc 
over the conducting wiring of the cable. 
Ihe tracer current returns by way of the 
cable sheath, dividing at the location 
where the insulation break has allowed 
part of the tracer current to leak. A field 
produced by this current permits meas- 
urement and location of the fault 


Bayly Engineering Ltd., Ajax, Ont. 
and ARVA Ltd., Vancouver. 


DC digital 
voltmeter 118 
4 new low cost dc digital voltmeter 
for general laboratory and _ industrial 
applications has been introduced by 
Electro-Logic Corp. Model V-1 converts 
an unknown voltage into decimal num- 
bers with an accuracy of 0.5% of full 
scale. Response time is 1/24 of a second 
for full scale. Both digital and quasi- 
digital readout can be obtained, the 
latter being useful for observation of 
trends or interpolation between numbers. 
Ihe input impedance is one megohm for 
all ranges; available ranges are 0-2.5 
volts and 0-250 volts. Ranges of 0-0.25 
and 0-2500 volts can be supplied. 
Computing Devices of Canada Ltd., 
Ottawa. F 
(Continued on pages 66 & 69) 
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The original version was a Close toler- 
ance assembly utilizing a small stan- 
dard commercial counter, linked to the 
motor by a conventional bevel gear. 


ELAPSED TIME INDICATOR 


(2) (1 (3 CD (2) 3) 


FULL HOURS [rewrns) 


15 VOUS ” Sisson 


ensiepemmeasamanmana 000 0 00RU EE 


*New type available 
in standard 


Bach-Simpson styles, 


in 3” and 4” sizes. 


Ask for Model ETIF. 


The redesigned assembly features a loose ‘‘paddle- 
wheel” linkage (time only runs in one direction, 
so backlash is no problem!), and a counter com- 
posed of large separated number wheels in a 
specially tooled frame. Result—better readability, 
less critical assembly and much improved per- 
formance under environmental extremes. 


seen te 


“DESIGN AND ENGINEERING” A _ trained 
Engineering Staff brings a wide variety of 
experience to bear on electrical, electronic 
and mechanical probiems. 


how does a 
(0) product 
become 


Ble Mlelt ¢ 


Well, we haven’t any magic formula. But 
witness the case of our Elapsed Time 
Indicator, an example of Bach-Simpson’s 
continuing effort in the field of product 
improvement. 


Our original models, using conventional 
gears and counters designed for a variety 
of applications, found wide acceptance. 
However, increasingly rigorous operating 
-onditions and the desirability of an easier 
readout dictated a shift to components 
especially designed for the job. 


Ingenious design rigorous testing 


. tooling and precision production all 


under one roof have resulted in a sub- 
stantially improved product, directly inter- 
changeable with older models, at no 
increase in cost, 


“TESTING AND QUALITY CONTROL” Our 
facility includes equipment to produce con- 
ditions ranging from 90° below zero cold 
and 70,000 foot altitude to the impact of a 
naval broadside 





“TOOLING AND PRECISION ASSEMBLY” An 


and closely controlled in-plant production 





outsize toolroom and comprehensive pro- 
duction facilities permit design flexibility Dat - Simp on 


of nearly all components. 
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AMPEX Instrumentation Tapes 
are premium quality magnetic tapes 
designed for analog recording 
by any of the basic techniques. 
Magnetic properties include high 
sensitivity, and a wide dynamic range 
with a stable output throughout 
the life of the tapes. Exceptionally 
smooth, hard surfaces provide 
cleaner operation with less oxide 
shed, offering greater reliability 
and reduced maintenance. These 
tapes are available in configurations 
for a wide variety of applications. 
They are offered on acetate or Mylar* 
backing films, in thicknesses of 0.6, 
1.0 and 1.5 mils, and in various 
widths and lengths. All are supplied 
on high-performance Ampex 
Precision Reels or on NAB-type 
reels. For application information 
write to Ampex of Canada Ltd., 
607 Commonwealth Bldg., 


ee 


Ottawa, Ontario |AMPEX| 


\ 


Engineering reports — continued 





of silicon, performs the function of a complex circuit. 
Hence it is referred to as a “functional device”. It utilizes 
a p-n-p-n transistor as the bistable element. The design 
of the structure results in a bistable voltage-current char- 
acteristic between a single common electrode and a set 
of multiple electrodes. Nonsymmetrical geometry is em- 
ployed to obtain unidirectional transfer of voltage. 

The current level at which these devices are operated 
can be designed within the range of 1 to 100 milliamperes 
with supply voltages of 10 to 100 volts. They have been 
operated at speeds up to 1,000,000 pulses per second. 
With improved designs, it is expected they will operate 
even faster. 

The stepping transistor itself is the result of work 
originated in 1954 by I. M. Ross of Bell Telephone 
Laboratories. 


Frequency shift modulator 
stabilizes pa system 


The distracting howl of indoor public address systems 
caused by acoustic feedback of room reverberations can 
now be avoided without paying a high price in gain. 

A new electronic method developed at Bell Telephone 
Laboratories minimizes howling, or “singing.” In fact, it 
permits a two-fold increase in the loudness of a conven- 
tional public address system without incurring instability. 


105 


This new method of countering distracting and exag- 
gerated room reverberations is the work of Manfred R. 
Schroeder, who directs acoustics research at Bell Telephone 
Laboratories. In 1954 he formulated a theory of response 
fluctuations inside a room, which forms the basis of his 
invention. 

Key to the present development is a constant-frequency 
shift device, called a frequency shift modulator, It is 
inserted into the circuit between microphone and loud- 
speaker. When the input signal’s frequency shift is made 
equal to the mean distance between the major peaks and 
adjacent valleys of the room’s gain response characteristic, 
energy generated at the gain peaks is quickly absorbed in 
the valleys of the response characteristic after one trip of 
the sound energy around the acoustic feedback loop. 

Typically, the actual frequency shift required is five 
(5) cycles per second, an amount that is inaudible for 
speech and most types of music. END 
SEPTEMBER 
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The AMPEX FR-600 is an advanced-design data recorder 
with twice the capacity of conventional recorders. Most analog recorders can 
only record 24 minutes of 100 Kc data on a 14-inch reel of 1 mil tape. 
The FR-600 will record 48 minutes of the same data on the same reel of tape. 
The reason — greater bandwidth at a given speed... 125 Kc at 30 ips, 
for example. Many data-runs are 30 minutes or longer, requiring a stand-by 
recorder to pick up where the first leaves off...an expensive price 
for a few extra minutes of recording time. The FR-600 literally does the work 
of two conventional machines by enabling double record time for any 
given bandwidth, or double bandwidth for any given record time 
...250 Ke at 60 ips, for example. Another cost-saving feature is the tape 
shuttle which automatically scans any portion of the tape, eliminating the need 
for a separate loop recorder. Modular plug-in, solid-state electronics warm 
up in less than 10 minutes, and FM amplifier drift is less than one percent in 
24 hours. Other advanced features of the FR-600 include pneumatic tape 
guiding, tension sensing and control, adjustable search speed and fourteen 


miniature monitor oscilloscopes. For complete information write 


Ampex of Canada Ltd., 607 Commonwealth Bidg., Ottawa, Ontario. |AMPEX | 


For further information mark No. 12 on Readers’ Service Card 
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CAMESA News 


This bulletin has been prepared for 
CEE by the Approvals and Specifica- 
tions Divisions, Canadian Military 
Electronics Standards Agency. 





> A special committee of the U. S. 
Department of Defense has concluded 
its study on matters involving specifi- 
cations and procedures for obtaining 
reliable electronic parts. A report has 


been published which 


Still using “old-fashioned” meth- 
ods for measuring non-recurring 
transients? If so, now is the time 
to investigate the easy way to 
solve your most difficult transient 
measurement problems with the 
latest model Hughes “Memo- 
Scope” Oscilloscope. 


Why? Because new features, new 
advanced circuitry, new panel 
layout and new mechanical de- 
sign now assure maximum ac- 
curacy in all your transient 
measurements — plus higher per- 
formance, greater dependability 
and easier operation! 


HUGHES INTERNATIONAL 


A DIVISION OF HUGHES AIRCRAFT COMPANY. U S 


recommends 
certain changes to the existing MIL 


specifications system and which, there- 
fore, will be of interest to Canadian 
parts manufacturers and equipment 
contractors. The report is entitled 
“Parts Specification Management for 
Reliability” dated May 1960, and is in 
two volumes which are obtainable 
from the Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington 25, D.C., for 
$1.50 per set. 

> A testing machine has been devel- 
oped for measuring the insertion and 
withdrawal forces on _ connectors, 
tube sockets, and related devices. This 


Hughes “Memo-Scope” Oscilloscope 
(Model 104E) holds nonrepetitive 
events for an indefinite period—hours, 
or days—keeping them available for 
thorough study until intentionaiiy 


erased. 


New, Improved Features: 


® Simplified panel layout, re- 
designed trigger circuit... 
assure easier operation. 


Advanced mechanical design 
gives: 


@ Better cooling for longer component 
life 

e Far greater accessibility for main- 
tenance 
Increased ruggedness, resistance to 
vibration 
Built-in single-sweep circuit ("l-shot” 
trigger) at no extra cost 


For complete information on the new 
improved Hughes ‘“Memo-Scope” 
(Model 104E), detailed data sheets 
and application analysis of your 
transient measurement problems 
write or wire— 


R-O0-R ASSOCIATES LIMITED 


1470 DON MILLS RD., DON MILLS, ONT. 


For further information mark No. 54 on Readers’ Service Card 
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machine is being used to perform 
qualification tests under MIL con- 
nector specifications. Details are 
available to Canadian connector 
manufacturers and others; in request- 
ing this information, please refer to 
Ontario Hydro Report No. DND 60- 
80, May 1960. 

>» A new U. S.-Canada qualification 
agreement on electronic parts became 
effective on July 20, 1960. This 
agreement cxpands the scope of the 
previous agreement — details will ap- 
pear in subsequent issues of this 
publication. 

> Amendment 1 and Supplement 1D 
to Specification MIL-C-17C, covering 
radio frequency cables, have recently 
been issued. Supplement 1D is of 
particular interest, as it provides a 
comprehensive list of all the current 
individual specification sheets associ- 
ated with the specification. 


>» Canadian Specification Sheet CSS- 
107, covering miniature double-pole, 
double-throw toggle switches requir- 
ing a single mounting hole, has re- 
cently been issued. It is associated 
with Specification MIL-S-3950A. 

> Specification MIL-C-26655A, cov- 
ering solid tantalum electrolytic capa- 
citors, is now in the final draft stage. 
The capacitors covered by this speci- 
fication are intended for use where 
the ac component is small in compari- 
son with the de rated voltage. 


> Specification MIL-C-14157B, cov- 
ering fixed paper dielectric dc capaci- 
tors hermetically sealed in metallic 
cases, is now in the final draft stage. 
This specification is of particular 
interest as it covers high reliability 
capacitors with failure rates from 
0.01% per 1,000 hours to 0.97% per 
1,000 hours, based on a 50% confi- 
dence level. 

> Specification MIL-C-25C, covering 
fixed paper dielectric dc capacitors 
hermetically sealed in metallic cases, 
will be issued in the near future. Vi- 
bration grades 1 (10 to 60 cps) and 
3 (10 to 2,000 cps) have been added, 
also a terminal strength requirement. 
A requirement and test procedure has 
been added for capacitance change at 
high test temperature. For character- 
istic K, the insulation resistance at 
25C has been raised to 18,000 
megohms or 6,000 megohm-micro- 
farad, Detsil specification MIL-C- 
25/1F now includes two new styles, 
CP12 and CP13, using extended foil 
construction and cases identical to 
styles CP10 and CP11. The reduced 
pressure requirement for detail speci- 
fication MIL-C-25/1F  has_ been 
changed from 3.4 in. Hg (50,000 ft) 
to 0.82 in. Hg (80,000 ft). 
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Defence contracts 





Unclassified electronics contracts for 
$10,000 or more have been awarded to 
the following Canadian firms by the 
Department of Defence Production. A 
figure in parentheses indicates the num- 
ber c. contracts, the amount being the 
total value. 


July 1-15, 1960 


> Ampex of Canada Ltd., Ottawa, tape 
recorder play-back equipment, $28,176. 
> Burgess Battery Co., Niagara Falls, 
Ont., batteries, $19,571. 

> Canada Wire & Cable Co. Ltd., Ot- 
tawa, cable, $16,355. 

> Canadian Aviation Electronics Ltd., 
Montreal, field maintenance for opera- 
tional flight and tactics trainers, and 
technical representatives, $323,680 (2). 
> Canadian General Electric Co. Ltd., 
Toronto, production inventory and pro- 
duction engineering for  sight/missile 
launch computers, $247,453; tubes, $45,- 
780. 

> Canadian Marconi Co., Montreal, re- 
furbishing of equipment, $10,000; navi- 
gational computers, $145,688. 

> Canadian Westinghouse Co. Ltd., 
Hamilton, radar system data, $25,000. 

> Computing Devices of Canada Ltd., 
Ottawa, indicators, $595,767. 

> De Havilland Aircraft of Canada Ltd., 
Downsview, Ont., satellite development 
contract, $89,435. 

> Domac Technical Sales Ltd., Ottawa, 
equipment, $47,265 (2). 

>» E.M.I.-Cossor Electronics Ltd., Dart- 
mouth, N.S., technical representatives, 
$75,000. 

> Electronic Materiels International Ltd., 
Ottawa, engineering investigation of pre- 
ventive maintenance tests for airfield traf- 
fic control system, $22,575. 

> Gould-National Batteries of Canada 
Ltd., Toronto, aircraft batteries, $24,675. 
> Hydro-Electric Power Commission of 
Ontario, Toronto, test samples, tests, and 
related services on electronic parts and 
materials, $439,000. 

> Instronics Ltd., Stittsville, Ont., radio 
receivers, $690,961 (2). 

> Mel Sales Ltd., Toronto, radar test sets, 
$45,650. 

> Ray-O-Vac (Canada) Ltd., Winnipeg, 
batteries, $43,909. 

> Servomechanisms (Canada) Ltd., Rex- 
dale, Ont., development contract, $84,- 
535 


16-31, 1960 


> Ampex of Canada Ltd., Ottawa, chan- 
nel record and reproduce tape system, 
$22,447 


July 


> Canadian Aviation Electronics Ltd., 
Montreal, repair and overhaul of opera- 
tional flights and tactics trainers, $132,- 
400. 

> Canadian Pacific Railway Co., Ot- 
tawa, maintenance of teletype equipment, 
$25,000. 

>» Collins Radio Co. of Canada Ltd., To- 
ronto, technical publications, $20,709; 
aircraft navigational instruments, $37,- 
298. 

> Computing Devices of Canada 
Ottawa, air cameras, $154,413. 

> Long Sault Woodcraft Ltd., St. An- 
drews, Que., research contract, $15,000. 
> Measurement Engineering Ltd., Arn- 
prior, Ont., control tower consoles, $884,- 
146. 


Ltd., 


~—. 


Ltd., Ottawa, 
telephone sys- 


Co. 
for 


> Northern Electric 
maintenance spares 
tems, $20,493. 

> Northern Telephone Ltd., New Lis- 
keard, Ont., maintenance of telephone 
systems, $144,014 (2). 

> Peterson Electrical Construction Co. 
Ltd., Vancouver, provision and installa- 
tion of telecommunications cable, $15,- 
277 

> Douglas Randall (Canada) Ltd., Scar- 
borough, Ont., battery chargers, $16,200. 
> Sparton of Canada Ltd., London, Ont., 
sonobuoy transmitters, $518,248. 

> University of Ottawa, Ottawa, compu- 
tation services, $20,000. 

>» University of Toronto, 
putation services, $12,000 


Toronto, com- 





BEATTIE 


SLIP 
HINGE 


ENABLES 
OF F-SCOPE 
PHOTOGRAPHY! 


testing procedures. 


split clamp ring. 
@ no external support necessary. 


for 


EXCLUSIVE 


COLEMAN 


a 
a: 


That's right, with this versatile direct view Beattie Coleman Oscillotron, you can 
detach the camera and record contro! settings . 


. takes the guess work out of 


Look for these Beattie Coleman oscilloscope recording camera features: 
®@ camera mount easily attaches to scope bezel by means of the new light-sealed 


@ uses Polaroid Land Camera back with 1:0.9 adapter and 1:0.74 multi exposure 
adapter, with provision for up to ten exposures on a single frame. 
@ rugged construction and high quality design. 
@ accessories 
sheet and 
closure plate. 


shutter actuator, adapters 
for 3” scope and 


include electric 
roll film, adapter 


ALEX L. CLARK LTD. 


3751 BLOOR ST. W., TORONTO BE. 1-3303 
Mail handy coupon for more information, or call your ALC represento- 
tive today. He's as near as your phone and he'll be glad to help you 


Plan to attend the 
L.R.E. SYMPOSIUM 
ON COMMUNICATIONS 


Montreal, November 4-5 


Please rush detailed product literature on Beattie Cole- 
man direct view oscillotron. 


A complete line 
of motion pic- 
ture and televi- 


° ° Company 
sion equipment 
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Controls—continued 


magnetic field must become stronger 

V \V during the acceleration period. Since 
the cross-sectional dimensions of the 

K. vacuum pipe are 6 inches wide and 











2%4 inches high (in a circumference 
of % mile), the magnet must be 
aligned accurately. 


The magnet itself does not increase 
the energy of the beam. This is done 
by 12 radio frequency accelerating 

& stations around the ring, each one ac- 


celerating the beam by 8,000 volts 


each time it passes. Thus, for each cir- 
cuit around the ring the protons gain 
some 100,000 electron volts. Conse- 
quently, in order to reach the final 


energy of 30 BeV, approximately 














300,000 revolutions must be made in 
t 

° Montreal! 7 Quebec ™ Otta wa Toronto i one second, or 160,000 miles. Toward 

the end of this one-second accelera- 

tion period, the protons are traveling 


within a fraction of one tenth of one 
per cent of the speed of light. At this 
velocity, the mass of the protons had 


been increased more than 30 times, 
as predicted by Einstein’s theory of 


TRUMENTS relativity. 
The proton beam is then directed 


at target substances, producing reac- 


tions which can be studied by means 
DISTR of emitted radiations. Most of the ele- 
mentary particles produced by the in- 


teraction of high energy protons with 

OFFERS YOU: the nuclei of target atoms exist out- 

Tl’s complete line of transistors, diodes and rectifiers, pre- side the atom for only a fraction of 

cision resistors, sensistor® silicon resistors, tan-Tl-cap® a microsecond before they decay into 

tantalum capacitors other particles or change their mass 

completely into energy. They must 

be detected and measured during that 
Fast off-the-shelf delivery anywhere in Canada brief lifetime. 

It is interesting to note that the 

‘ principle of strong focusing of particle 

O.E.M. prices beams was discovered by scientists at 

: : Brookhaven National Laboratory in 

For finest quality... one-stop service... 1952. If the discovery had not been 

: “ made, the magnet for an accelerator 

dependable delivery anywhere in Canada... capable of reaching such high ener- 

gies as 30 BeV would have been pro- 


order use-proved and guaranteed T/ hibitively large and expensive. 





Shelf Stocks in Canada — in depth — to avoid customs delay 


Factory-fresh stocks 


semiconductors and components from... Automatic landing 


1 7 Cs added to ISA program 
Your Authorized Wee TI Distributor A special session on the theme 


ICESCO. 


“Automatic Landings on Earth and 





NS Planets” has just been scheduled for 

the Instrument-Automation Confer- 

ANADIA LECTRICAL ence & Exhibit of the Instrument So- 
ciety of America, to be held in the 

SUPPLY COo., LTD. New York City Coliseum the week 
of Sept. 26-30. Seven speakers com- 

MONTREAL OTTAWA QUEBEC TORONTO prise a panel meeting Wednesday, 
275 Craig St. W | 838 Somerset St. W | 128 Rue St. Vallier, 0. | 877 Yonge St. Sept. 28, as part of the conference 
UN 1-2411 CE 2-269 LA 4-3518 WA 1-511] session on Aeronautical Instrumenta- 


tion. 


Toll-free calls from Granby, Si. Jean, St. Jerome, Valleyfield: Zenith Panel members will discuss such 
problems as automatic landing of 


number 7-7200. Cable Address: CESCOS, MONTREAL commercial transports, automatic 
; landing of UTOL/STOL combat air- 


For further information mark No. 21 on Readers’ Service Card craft, automatic landing of carrier 
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based naval aircraft, military-civilian 
systems compatability, re-entry prob- 
lems of space vehicles, non-destruc- 
tive lunar landings, and the general 
problems of landing space craft on 
other planets. 


M.E.L. gets airport 
control contract 
Measurement’ Engineering  Ltd., 
Arnprior, Ontario, has been awarded 
a contract for airport control tower 
consoles for RCAF airports. The con- 
tract, valued at nearly one million dol- 
lars, covers design and manufacture 
of consoles to contain communica- 
tions equipment, meteorological in- 
struments, ‘telephone and _ remote 
transmitter controls, intercom equip- 
ment, and runway lighting controls. 
M.E.L. received a similar contract 
seven years ago and built control con- 
soles for 42 RCAF airports in Can- 
ada and NATO airports in Europe. 


TV camera inspects 
nuclear waste 

The United States Atomic Energy 
Commission recently used an under- 
water TV camera to inspect radioac- 
tive waste deposited at a site 15 miles 
off Boston Harbour. The camera, 
mounted in a remotely controlled un- 
derwater vehicle, was used to inspect 
the condition of drums used in the 
waste disposal operation. Water depth 
in that area is approximately 300 feet. 


Gas chromatograph 
uses tape programming 

Engineers at Mine Safety Appli- 
ances Co. of Canada Ltd., Toronto, 
have developed a gas chromatograph 
which utilizes tape programming. It 
uses a motor-driven transparent film 
in conjunction with a photoelectric 
transmitter and receiver to achieve 
any combination of time and _ se- 
quence desired. The film, standard 16 
mm movie film size, is programmed 
by graphite markings spaced to inter- 
rupt the photoelectric beam and ef- 
fect such desired sequences as peak 
selection, range sensitivity, valve actu- 
ation, automatic zeroing of the de- 
tector cell, and visual read-out. The 
graphite markings can be changed, or 
films can be prepared for different 
analyses and stored for use whenever 
desired. 


Pressure transducer 
uses semiconductors 
Fairchild Controls Corp. has intro- 
duced a pressure transducer which 
combines features of strain gauge and 
potentiometer-type transducers. It 
(Continued on page 62) 
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MUIRHEAD 
Synchros are 
in demand 


The high reputation which MUIRHEAD synchros 

and servomotors enjoy on both sides of the Atlantic 

is creating a bigger and bigger demand. 

Long experience and a high degree of 

manufacturing skill ensure that all MUIRHEAD 

synchros, from 08 to 23, are of the finest 

possible quality. They meet all the 

requirements of Bu.Ord., N.A.T.O. and 

British Military specifications. 

A broadsheet is available which 

briefly describes all models. Data sheets pers 
and prices are available for “Sere | 
specific types. 
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PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD INSTRUMENTS LIMITED, 
STRATFORD, ONTARIO, CANADA, 
Telephones: 3717 & 3718. 
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SARKES TARZIAN SILICON RECTIFIERS 


a Oi (@) (Gia @) = 
BASE POLARITY 


...new 12-amp J3 Series 


We've added a new group of four rectifiers with 
option of positive or negative base polarity. The new J3’s offer 
exceptionally large capacity for their compact design, with the 
reliability and long operating life that is characteristic of all Sarkes 
Tarzian silicon rectifiers. They are stud mounted, with an insulated 
flexible lead for ease of connection. 


Max. Amps 


Tarzian Amps DC Max. Recurrent Surge 
Type q100°C) RMS Voits Peak (4MS) 


10J3N 12 7O 60 150 
1O0J3P 


20J3N 12 60 150 
20J3P 


S3OJ3N 12 60 150 
30J3P 


40J3N 12 60 150 
40JN3P 


The 1.5-amp J1 SERIES —)— 


has axial leads 




















Max. Amps 


Recurrent Surge 


Tarzian Amps DC PIV Max. 
: RMS Volts Peak (4MS) 


Type qioo°’c) 





10/1 1.5 100 7O 10 100 
20J1 1.5 200 140 10 100 
30/1 1.5 300 210 10 100 
40J1 1.5 400 280 10 100 


| 
The 10-amp J2 SERIES =— 
is stud mounted (Stud is negative) with . 


wire lead (cathode) Negative Base Only 
Max. Amps 


Recurrent Surge 


Tarzian Amps 0C PIV Max. 
RMS Volits Peak (4MS) 


Type qioo’c) 





10u2 10.0 100 70 sO 7 150 
20u2 10.0 200 140 «—CO| 50 150 
30uU2 10.0 300 210 | 50 150 
40u2 10.0 400 280 50 150 


The three J Series rectifiers described above are part of the Sarkes 
Tarzian line of more than 200 distinct types, all available from 
stock in production quantities. Application assistance is always 
available. 


For more information about J Series rectifiers, call the 
Sarkes Tarzian sales representative or write Section 5176H. 


SARKES TARZIAN, INC. 


World’s Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast 
Equipment « Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices 


SEMICONDUCTOR DIVISION ¢e BLOOMINGTON, INDIANA 
In Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York 


For further information mark No. 56 on Readers’ Service Card 
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uses a semiconductor strain gauge 
sensor which produces a dc high level 
output signal of sufficiently high level 
to eliminate the need of amplifiers. 
The transducer consists essentially of 
three modules which perform the func- 
tions of energy conversion, signal con- 
ditioning and calibration. 

Energy conversion is accomplished 
by a sensitive element made up of 
several ‘microminiature piezoresistive 
semiconductor elements coupled to a 
resilient high-alloy steel, low mass dia- 
phragm. These elements form the 
conducting paths or a _ four-arm 
Wheatstone bridge. 

A transistorized amplifier receives 
the differential signal generated in the 
sensing element and produces the out- 
put signal. Input excitation to the 
transducers is from 10 to 25 vde 
nominal. 


Stereomat licensed 
to U. S. firm 

Hunting Associates Ltd., Toronto, 
has licensed the Benson-Lehner Corp., 
Los Angeles, to manufacture and 
market Stereomat, the automatic 
mapping system designed by Gilbert 
Hobrough of Hunting’s research and 
development division. 





Designer G. Hobrough with stereomat. 


Purpose of the system is the auto- 
mation of establishing contours on 
photogrammetric maps made from 
aerial photographs. It requires about 
20 to 40 hours to analyze a pair of 
aerial photographs manually. but Ste- 
reomat can do the job in about two 
hours. 

The machines are capable of recon- 
structing the surface geometry of the 
ground from stereoscopic pairs of 
aerial photographs. Distances between 
ground points, and differences in 
ground elevation between all points 
can be determined automatically by 
Stereomat. It uses photoelectric cells 
and a flying spot scanner to achieve 
these functions. END 
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Symposium exhibitors 





All exhibit space has been sold for 
the Symposium on Communications 
being sponsored by the Montreal Sec- 
tion of the Institute of Radio Engi- 
neers, Queen Elizabeth Hotel, Mont- 
real, November 4 and 5, 1960. Here 
is a list of the exhibitors: 


Aeromotive Engineering Products 
Ltd., Pointe Claire, Que. 

Alfax Paper & Engineering Co., 
Westboro, Mass. 

Ampex International Operations Inc., 
Redwood City, Calif. 

Andrew Antenna Corp. Ltd., Whitby. 

A. T. R. Armstrong Ltd., Toronto. 

Atlas Instrument Corporation Ltd., 
Toronto. 

Automatic Electric Sales (Canada) 
Ltd., Toronto. 

Bach-Simpson Ltd., London, Ont. 

Barnard Stamp & Stencil Ltd., 
Hamilton, Ont. 

Beatty Bros. Ltd., Fergus, Ont. 

Belden Mfg. Co., Chicago. 

Camloc Fasteners Corp., Paramus, 
N.J. 

Canadian Electronics Engineering, 
Toronto. 

Allan Crawford Associates, 
Willowdale, Ont. 

Canadian Westinghouse Co. Ltd., 
Electronics Div., Hamilton. 

Eitel-McCullough, Inc., San Carlos, 
Calif. 

Electrodesign, Montreal. 

Electronics & Communications, 
Toronto. 

The Institute of Radio Engineers, 
New York. 

Instronics Ltd., Stittsville, Ont. 

International Systcoms Ltd., Montreal. 

Kay Electric Co., Pine Brook, N.J. 

E. G. Lomas, Ottawa. 

McCurdy Radio Ind. Ltd., Toronto. 

Microwave Systems, Toronto. 

Northern Electric Co. Ltd., Montreal. 

Payette Radio Co. Ltd., Montreal. 

Potter & Brumfield Canada Ltd., 
Guelph, Ont. 

Prentice-Hall Inc., Englewood Cliffs, 
N.J. 

Pye Canada Ltd., Montreal. 

RCA Victor Co. Ltd., Montreal. 

R-O-R Associates Ltd., Don Mills, 
Ont. 

Radionics Ltd., Montreal. 

Sigma Instruments Inc., South Brain- 
tree, Mass. 

A. C. Simmonds & Sons Ltd., 
Toronto. 

Sinclair Radio Labs. Ltd., Toronto. 

Spaulding Fibre of Canada Ltd., 
Toronto. 

Texas Instruments, Inc., Dallas. 

Whittaker Electronics Ltd., Ottawa. 





as easy as 


falling off a log 


It’s entirely possible that 
sensitive relays frustrate 
\ you, perhaps almost as much 
as they do us. Even the 


\ 


world’s finest (applicable Sigma types on 
request) occasionally demonstrate Flagle’s 
Law of the Perversity of Inanimate Ob- 
jects, by performing in atotally unexpected 
manner for reasons that are either obscure 
or completely mysterious. 


Frequently we have found that such 
problems can be anticipated and thereby 
overcome by a ridiculously simple dodge. 
Consider the relay as three devices: (a) 
a motor, (b) a switch, and (c) something 
that may have to work extra fast, extra 
certainly or extra something else amid 
the 100 g’s, heat, dust, blood, sweat and 
100 hours of salt spray tears present in 
both birds and barroom juke boxes. 


With the problem thus neatly parceled 
out, you then consider whether you have 
an on-off, sliding current or single pulse 
signal for the “motor” to respond to; a 
resistive, inductive, horsepower or dry 
circuit load to hang across the switch, 
and for how long and how often this load 
will want to be turned on or off; and 
what sort of surroundings the relay will 
actually have, and whether all the tax- 


payers or just one 25¢ customer will suf- 
fer if the relay doesn’t operate. There 
are other considerations such as size and 
cost, which you'll have to face eventu- 
ally, but it’s usually best to get a, b and 
c straightened out first. 


If it turns out that the motor, switch 
and environmental immunities you have 
to have just don’t exist in a single relay, 
either you'll have to change something 
or use more than one relay — or talk 
somebody into building you a special re- 
lay. You can do one other thing: call up 
one of Sigma’s application engineers and 
tell him your troubles. 


He has all sorts of answers, is anxious to 
have you buy some relays (Sigma) that 
will work for you, and has the advantage 
of doing nothing but wrestling with ap- 
plication problems all day long. You'll 
have to answer a lot of questions, but 
that’s part of the game. We can also send 
you technical dope sheets on various ap- 
plication considerations, if you'll tell us 
what you particularly want to know. It’s 
surprising how well even a relay will be- 
have, once it’s applied with your eyes 
open. This is one important aspect of re- 
liability that may be lost in the statisti- 
cal jungle. 


SIGMA 


SIGMA INSTRUMENTS, INC. 
34 Pearl Street, So., Braintree 85, Mass. 
AN AFFILIATE OF THE FISHER-PIERCE CO. (Since 1939) 
For further information mark No, 57 on Readers’ Service Card 
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SEE YOUR | 
Centralab 


INDUSTRIAL 
DISTRIBUTOR 


FOR IMMEDIATE 
DELIVERY 


OF CENTRALAB 
SWITCHES 


Rotary Power Switches JV-9000 


FROM STOCK AT 
FACTORY PRICES 


IN INDUSTRIAL 
QUANTITIES 


Your CENTRALAB distributor stocks 
the full line of CENTRALAB switches 
... phenolic and ceramic, rotary and 


lever action, miniature, 
ature, and general purpose. 
ae Also stocked are full 
Action CENTRALAB variable 
Switches 


resistors 


ceramic capacitors. They are all list- 


ed in our catalogue, available free on 


request from distributor 


from us. 


your 


-—-—— 
oe 
~ 
~ 


for the names 


Write 
to 
Centralab 


of our industrial 
distributors in your 


area, 


P.O. BOX 400, AJAX, ONTARIO 
For further information mark No. 26 


~ 


or 


“ 
\ 


sub-mini- 


inventories of 
and 


1; 


For your library 





Photoconductive properties of 
solids explained in new text 


Photoconductivity of 
Solids 


Richard H. Bube; John Wiley & 
Sons, Inc., New York; 461 pp; $14.75 


Reviewed by R. S. C. Cobbold, 
Department of Electrical Engineer- 
ing, University of Saskatchewan, Sas- 
katoon, Sask. 


The basic photoconductive proper- 
ties of solids have been under par- 
ticularly intensive investigation over 
the past ten years or so, and this has 
resulted in the development of new 
electro-optical devices which promise 
to have an important impact in many 
fields. For example, solid state X-ray 
image amplifying panels have been 
demonstrated which result in a hun- 
dredfold increase in image intensity 
over that obtained with conventional 
fluorescent screens. It is against such 
a background of developments that 
Dr. Bube’s book should be judged. 

He has produced a work of major 
importance in a field where there is 
a notable lack of any comprehensive 
survey. While it is a work aimed, 
primarily at the solid state physicist, 
it should be by no means ignored by 
the engineer who will find in this 
book a readable explanation of the 
basic phenomena occurring in phoro- 
conductive The author, be- 
fore entering into a detailed discussion 
of photoconductivity and some of the 
related topics, reviews the basic elec- 
tronic processes occuring in crystals; 
he then goes on to consider mainly 
from a physical viewpoint, the prepa- 
ration, characteristics, and theory of 
photoconductive materials. It is per- 
haps to be regretted that the author 
did not include in more detail some 
of the more important applications; 
Those that are mentioned have been 
relegated to an appendix. Perhaps a 
more detailed treatment of photocon- 
ductive noise theory could also have 


devices. 


been included 

However, as both an introductory 
and reference text on photoconduc- 
tivity it should prove to be of lasting 
value. 


Differential Equations 
for Engineers 
Philip Franklin; Dover Publica- 
tions, Inc., New York; 299 pp; $1.65 
This book is a reprint of the first 


edition, published in 1933 under the 
title Differential Equations for Elec- 


CANADIAN 


ELECTRONICS ENGINEERING 


trical Engineers. The chapter headings 
are:.Complex Numbers, Average Val- 
ues and Fourier Series, Linear Dif- 
ferential Equations With Constant 
Coefficients, Partial Derivatives and 
Partial Differential Equations, The 
Physical Meaning of Certain Partial 
Differential Equations, Solutions of 
Partial Differential Equations Satisfy- 
ing Given Boundary Values, Analytic 
Functions, and Convergence of Fou- 
rier Series. Over half of the 400-odd 
problems consist of mathematical 
proofs, used to augment the theory. 
Answers are given to the numerical 
problems. 


Servomechanisms 


An introduction to the practice and 
theory of closed-loop position-control 
systems, with an account of methods 
of data transmission and computa- 
tion, by P. L. Taylor; Longmans, 
Green & Co., Toronto; 411 pp; $7.20 


Reviewed by P. N. Nikiforuk, 
Computer and Control Systems Lab- 
oratory, University of Saskatchewan, 
Saskatoon, Sask. 


This is an English textbook and it 
is intended for use in Technical Col- 
leges and Universities. It presupposes 
knowledge of servomechanisms 
and no greater mathematical skill 
than that of differentiation, integra- 
tion and algebraic manipulation. It is 
presented in three parts. Parts I and 
II are intended for students of Na- 
tional Diploma and Ordinary Degree 
standard, Parts I and II, and in par- 
ticular Part HI, are intended for Hon- 
our Degree students. 

One-quarter of the 
to Part I is taken up by a very broad 
and elementary introduction to auto- 
matic control. Data transmission, 
data computation and associated com- 
ponents are the re- 
minder of this section at an elemen- 
tary level. Part II is an ele- 
mentary nature and is devoted almost 
entirely’ to servo components. Here 
the spectrum varies from feedback 
amplifiers, through and ac ma- 
chines, static amplifiers, phase sensi- 
tive rectifiers and miscellaneous 
drives, to hydraulic pumps, motors 
and drives. Non-linearity is also dis- 
cussed in this section. The first four 
chapters of Part III deal with the 
theory of complex numbers, Laplace 
transforms, and some properties of 
ordinary physical systems. The last 


no 


space devoted 


discussed in 


also of 


de 
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two chapters of Part lll are con- | Ballantine's Model 302C 


cerned with the transient and steady- 


state response of closed-loop servo- | 
mechan “"’ BATTERY-POWERED 


The author has succeeded in at- | 
to anyone expecting a comprehensive . 
and rigorous treatment of servomech- AC Electronic Voltmeter 


anisms. Thus, although the book is 

some nineteen chapters long, it is not | ’ 

until chapter eighteen that servomech- measures rms of a sine wave 
anisms are treated in a_ sufficiently 


rigorous manner for inclusion in a | 

University course. Most of the book | | 

is actually devoted to an elementary 

treatment of a large number (over pi V 


30) of electronic, electrical and elec- 
tro-mechanical servo and computer 
components. t f 
The author has succeeded in at- a requencies 
taining one of his two objectives. It 
is a very good book at the Technical 


College level, but it is not particu- y = 
larly suitable for University work | 
where a more comprehensive and rig- ' oe 


orous study of servomechanisms is re- 
quired. It has a refreshing approach 
and is well written. Practicing engi- 
neers who wish to learn a little about 
servomechanisms without the encum- 
berance of a rigorous mathematical 
treatment will find this book useful. 
A considerable number of problems 


and answers are provided. NO HUM. with gain to 
‘ c 
60 db. No flutter. 


USE it for measurements 
on ungrounded or 
symmetrical circuits. 


Publishers’ new 
releases INPUT IMPEDANCE 


Comy f Aue Tem 2 magohmes shunted by 

Aimed at meeting the needs of journal- 10 f. 
ists, teachers and laymen in general, a or 25 p 
new edition of the United Kingdom 
Atomic Energy Authority’s “Glossary of CURACY OVER 
Atomic Terms” is available at 3s. 6d. AC 
from Her Majesty’s Stationery Office, ENTIRE SCALE better 
P.O. Box 569, London S.E. 1. oa 

than 3%, except below 

Silicon Controlled Rectifier Manual 5 cps and above 100 ke. 
A new 255-page design manual for 


applying silicon controlled rectifiers in = 
electronic and electrical equipment is ACCESSORIES avail- 
available from Canadian General Elec- able to extend voltage 
tric Co. Ltd., Electronic Tube Section, Pan ) , 
a : range from 20 ,»v to 
189 Dufferin St., Toronto 3, Ont. ($1.25). g ’ 
10,000 v and to measure 


Tubes and Transistors: AC currents from 0.1 
A Comparative Study pa to 10 a. 

Prepared by the engineering sub- 
committee of the Ad Hoc Group of 
ETIC, this new 64-page treatise discusses Price: $255. 
the advantages and limitations of both 
components. Copies may be obtained by 
writing to the Electron Tube Information lanti li 
Council, 554 Fifth Ave., New York 36, Ballantine line. 
NAY. Write for brochure giving many more details 


13 years of production experience has resulted in making 
this one of the most useful and reliable VTVM’s in the 


NEC Proceedings 
Proceedings of the 1959 National — Since 1932 — 

Electronics Conference (Vol. 15) are now ) . eee , nAR 
available at $10.00 from National : 2 SAL | | i | \ i | Ay ( \f 0 
Electronics Conference Inc., Room 2104, Lr iL. ivk. =f i 

228 North La Salle St., Chicago 1, Il. pena New a 

This book asa enu all of the technical CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR 
papers and addresses presented at the AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC/DC AND DC/AC 
1959 Conference. INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES 


Represented by Bayly Engineering Ltd., First Street, Ajax (Toronto), Ontario, Canada 


' 
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for every purpose! 
THE CANNON KQ/KR 


miniature general purpose plug. 


Only the Cannon KQ/KR 
provides one receptacle (KRO) 
to accept either ball (KQ) or 
bayonet lock (KR) coupling 
devices. Other features include 
snap-in crimp-type contacts, 
probe-proof socket contacts 
and moisture sealing grommet. 
Field service requires nothing 
but a simple hand tool! Write 
today for bulletin T-186A 

In Canada and throughout the 
free world, Cannon Plugs are 
answering the specialized prob- 
lems of industry and defence. 


CANNON ELECTRIC CANADA Limited 
160 Bartley Drive, 16, Ont. 
Montreal, Montreal Airport, 
Dorval, P.Q. 


Ottawa, 1168 Gertrude Street 
For further information mark No. 25 


Toronto 





New components—cont. 





Germanium backward 
diodes 119 
Philco’s new germanium backward 
diodes exhibit a maximum peak point 
current of 100 microamperes and a maxi- 
mum forward voltage of 90 millivolts, at 
one milliampere. They have a valley ca- 
pacitance of 3.5 pf, a series inductance 
of 1 uh, and a series resistance of 3.0 
ohms. The reverse breakdown voltage of 


» 


one milliampere is 480 millivolts. The 
units are hermetically sealed in TO-18 
packages and have been designed for low 
level switching and small signal applica 
tions with uhf circuitry. 

Philco Corp. of Canada 
Mills, Ont 


Ltd., Don 


Transformer 

terminals 120 
A new line of custom fabricated metal- 

ized ceramic transformer terminals offer 

ed by Metalizing Industries, Inc. consists 


me > 
die 


of feed-through and stand-off types made 
in both steatite and alumina ceramics, 
both glazed and un-glazed. They cover 
the range up to 22,500 volts. 

Prime Electronic Components 
Dixie, Ont. 


Ltd., 


Flat-sided cylindrical 
resistors 121 
Ohmite Manufacturing Co. is produc- 
ing a flat-sided version of its cylindrical-, 
axial-lead, metal film precision resistors. 
Three of these semicylindrica] units can 
fit into an area which would accom- 
modate only two of the full cylindrical 


A. C. Simmonds & Sons Ltd., Toronto, 
and C. M. Robinson Co., Winnipeg. 


Wire spring relay 122 

Series WQA wire-spring relays are de- 
signed to transfer up to 51 circuits quick- 
ly for 100 million or more operations 
without adjustment. A card, activated by 
armature movement, operates all moving 
wire-spring contacts simultaneously and 
independently. The moveable springs are 
aligned and anchored in a molded assem- 
bly, and the stationary springs are aligned 
by a plastic comb. 

The WQA is available in one, two, or 
three levels of contact assemblies, with 


Form (¢ 
Other forms may be obtained by special 
Operating voltages range from 6 
dc. The largest contact pile-up (51) 
requires less than 4 watts operating pow- 


er 


up to 17 combinations, each 


order 
to 220 


Automatic Electric Sales (Canada) 


Ltd., Toronto 


(Continued on page 67) 
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Please send complete information on 


the following masts | have checked. 


SINGLE MASTS 
for heights up to 300 feet. 


H MASTS 
for heights up to 250 feet. 


We will design 
NAME 

COMPANY 

ADDRESS 


and manufacture 
towers to suit your specific requirements. 


MASTS 


for AM-FM Broadcasting 
HF-VHF-UHF Communications 
VHF-UHF Television 
PORTABLE ALUMINUM MASTS 

for heights up to 150 feet. 
VERTICAL RADIATORS 

for heights up to 300 feet. 


custom made masts and 


BEATTY BROS. 
LIMITED 
FERGUS, ONT. 


For further information mark No. 17 on Readers’ Service Card 
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New instruments—cont. 





Piggy-back inertial 
dampers 123 
Industrial Control Co., Inc., inertial 
damper model 1D-15-100 is a size 15 
damper that can be coupled to the mat- 
ing servo motor in a matter of seconds. 
The motor’s mouniing register fits into 
the rear of the damper, and its pinion 
drives the damper element. The output 
shaft and mounting register of the damp- 
er are identical to those of the motor. 


the NEW, flmerican Beauty 
BANTAM ‘‘X”’ series 





yy" TIP 


Shown below are other 
shapes and tip-size irons 
available in the BANTAM 
“X" series. 


Designed with 50 watt input, these fine 
soldering irons will give greater productiv- 
ity and do industry’s most exacting solder- 
ing jobs easier, faster, better. SLOTTED 
STAINLESS STEEL CASINGS MAKE 
THE HANDLES REALLY COOL, ending 
operator complaints. There’s no waiting 
or fumbling with these light, flexible tools 
—they’re always ready. American Beauty 


Thus the 1D-15-100 can be used without 
mechanical changes in an existing gear 
train to raise the loop performance above 
that possible with a simple motor. Piggy- 
back dampers are also available for size 
il and size 18. 

Tecneek Associates, Montreal. 


Square trimming 
potentiometers 124 
Helipot Division of Beckman Instru- 
ments, Inc. is producing a pair of 42” 
square trimming potentiometers. They 


are: model 70 Helitrim, with leads, and 
model 7! Helitrim, equipped with pins. 
Both models list the following specifica- 
tions: 10 ohm to 50,000 ohm resistance 
range; l-watt power rating at 50 C, with 
a high temperature of 150 C; slip clutch 
to prevent the wiper from going off the 
coil end. 

R-O-R Associates Ltd., Don Mills, Ont. 


Variable resistor 125 

Model 8 Radiohm miniature variable 
resistor has been designed for use in 
transistor and miniaturized equipment 
such as hearing aids, test equipment and 
mobile dictating equipment. Rating is 
1/10 watt. 

Centralab Canada Ltd., Ajax, Ont. 


Temperature indicating 
spray 126 
Tempilaq temperature indicating coat- 
ings are now available in aerosol pack- 
aging in ratings covering the range from 
38 C to 260 C. Development work is 
under way to perfect aerosol packaging 
for ratings from 274 C to 1371 C. All 
these ratings are available in standard 
glass bottles with applicator brushes. 
Tempil Corp., New York, N.Y. 
(Continued on page 68) 
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soldering irons are known the world over 
for their dependability, durability and 
efficiency. Learn more about these fine 





soldering tools today. 


r 
%" OU Caw Beat A $ 


TIP WRITE FOR DESCRIPTIVE CATALC 


AMERICAN ELECTRICA 
VE ee ee 


OLDERED CONNECTig,, 


9G SHEET, FORM NO. 222-CT 

————» 

Amer ican Beauty 
gcverc mes 


L HEATER COMPANY 
MICHIGAN 


ee 
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THICKER, 
HIGHER BARRIERS 


afford greater insulation, reduce 
breakage, increase creepage by 
12%. Gen-Pro boards have greater 
amperage capacity, are mechan- 
ically and electrically interchange- 
able with other boards. Also 
available with molding compound 
PER MIL-14E. Competitively priced. 
Immediate delivery. 


GENERAL PROD 


SOLID BACKS save cost of insulat- 
ing strip, resist moisture and 
breakage. 

“MOLDED-INY CONDUCTORS as- 
sure greater capacity, can't 
work loose; eliminate sepa- 


rate saddle plates. 


Series 440 
Illustrated 


WRITE TODAY for bulletin 
illustrating types in stock 
with specifications and list 


of lugs available. 


UCTS CORPORATION 


Over 25 Years of Quality Molding 


UNION SPRINGS, NEW YORK 


Canadian 
representative 


len finkler 


TWX No. 169, 


Itd 1794 AVENUE RD 
t . TORONTO 12 RU 5232 


For further information mark No. 36 on Readers’ Service Card 
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*"DRESSES-UP”’ your panels, switch- 
boards, other products. 


[os 
K panel meters 


MODERN DESIGN 
IMPROVES 


END PRODUCT 
APPEARANCE 


Now, General Electric’s BIG LOOK 
panel meter styling can help im- 
prove the appearance of your 
switchboards, panels and other 
equipment. BIG LOOK styling is 
the result of careful planning, de- 
velopment and field testing. It 
represents more than 28 years of 
General Electric leadership in crea- 
tive panel meter design. 

Now, BIG LOOK panel meters 
are available in your choice of seven 
attractive color windows to comple- 
ment the appearance of your 
products or equipment. 

For the complete AC and DC 
BIG LOOK panel meter story just 
contact your nearest C-G-E Sales 
Office, or distributor. 


INDUSTRIAL PRODUCTS DEPARTMENT 
CANADIAN GENERAL ELECTRIC 


COMPANY LIMITED 
448W-260 


For further information mark No. 23 
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SSB transceiver 127 

Airborne hf single sideband transceiv- 
er model 618T offers world-wide com- 
munications on 28,000 channels, avail- 
able at all times to the pilot through 
controls on his control unit. The 618T 
delivers 400 watts peak envelope power on 
single sideband, and also provides a 100 
watt carrier for conventional am oper- 
ation. It covers the hf spectrum (2-30 
Mc) in | Ke steps. By use of phase com- 
parison circuits, all injection to the trans- 
mitter and receiver are phase locked to a 
single frequency standard. A mode selec- 
tion switch on the control unit allows the 
operator to select upper sideband, lower 
sideband or am operation. AM signals 
may be monitored regardless of the sett- 
ing of the mode selection switch. 

Collins Radio Co. of Canada Ltd., To- 
ronto. 


Temperature control 
chamber 

Delta Design series 1060 portable 
chambers provide temperature control 
within 0.20 deg. F over the range —100 
F to 500 F. Cooling is achieved by the 
use of liquid carbon dioxide and the 
design permits temperatures of —100 F 
to be reached from room temperature in 
less than 6 minutes. Working capacities 
from 10x7x7 inches to 19% x 11 x 15 
inches are available. 

The Glendon Co. Ltd., Toronto. 


128 


DC amplifier 129 

Model AI 233 wideband dc amplifier is 
designed to amplify signals from strain 
gages, thermocouples and other low 


level signal sources. It has a bandwidth 
of dc to 40 Kc, which is unaffected by 
gain setting or load resistance, and a 
maximum noise level of less than 12 uv 
to 50 Kc. A minimum input impedance 
of 100,000 ohms is maintained over the 
entire bandwidth. Output capability is 
+50 v at +50 ma. Common mode re- 
jection is 130 db to 100 cps capable of 
rejecting common mode signals up to 
200 v from signal source and long input 
lines. 
Computer Engineering Associates, Inc., 
Pasadena, Calif. 
(Continued on page 69) 


AVAILABLE 
ELECTRONIC ENGINEER with background 
in VHF development, plus good knowledge 
of measurement techniques and commercial 
test equipment, would consider joining elec- 
tronic instrument manufacturer as sales engi- 
neer or representative. Box 104, Canadian 
Electronics Engineering, 481 University Ave., 
Toronto 2 


CANADIAN 


COMPLETE PENCIL 
SOLDERING IRONS 


NO. 8000 
HOLDER 


@ Low Cost 


@ Protects operator 
against iron burns 


@ Protects iron 
against breakage 








500 STANDARD SERIES 


a= 


NO. 536 


PYRAMID TIP 
23% watts. 700 degrees Tip Tem 
peroture. Net wt. % oz. eo. rh” rd 


€_l= 


NO. 539 


CHISEL TIP 
23% watts. 700 degrees Tip Tem- 


perature. Net wt. % oz. eo. %” rd 


1200 HI-HEAT SERIES 


g__ => 


NO. 1236 


HI-HEAT PYRAMID TIP 
37% watts. 800 degrees Tip Tem 
perature. Net. wt. } oz. eo. 4" rd 


<< 


NO. 1239 


HI-HEAT CHISEL TIP 
37% watts. 800 degrees Tip Tem 
perature. Net wt. 1 oz. ea. *” rd 








THREADED 
HEATING UNITS 
and TIPLETS 


a_}= 


NO. 535 


STANDARD THREADED UNIT 
23% watts. 650° Tip Temperature 
Net. wt. %& oz. eo rd 


NO. 776 


SOLDERING PENCIL 
HANDLE WITH CORD 


For use with all 
Ungor Tips. 47% 


wotts—Net wt. 3 oz 
eo 
NO. 1235 = 2 


HI-HEAT THREADED UNIT 
37% watts. 750° Tip Temperoture 
a Te a ae ae TIPLETS ELKALOY 
— ELKALCY PENCHL 
NO. 331 TIPLET 


= = BKALOY OFFset 
NO. 332 PENCIL TIPLET 








NO. 4035 


SUPER HI-HEAT THREADED UNIT 
47% watts. 850° Tip Temperoture 
Net wt. 1 oz. eo. %” rd 


ELKALOY CHISEL 
NO. 333 TPLET 
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Impulse 
generator 130 
Stoddart Aircraft Radio Co. Inc. im- 
pulse generator model 91263-1 provides 
a maximum output of 101 db above one 
microvolt-per-megacycle, adjustable in 
one-quarter db steps from 10 db to 
maximum output. Output circuit works 
into a 50-ohm resistive load. Repetition | 


DESIGNS AND MANUFACTURES A DIVERSIFIED LINE 
OF SONAR AND ASW SYSTEMS FOR THE 
SHIPS OF THE ROYAL CANADIAN NAVY 


rate is 50 to 60 pps, each pulse having a | 
0.0005 usec. duration. Power require- | 
ment is 30 watts at 105 to 125 vac, 60 to | 
60 cps. Spectral intensity is flat within | 
£0.5 db from 60 Ke to 1000 Mc, use- 
ful output through 10 Nc. Malfunction of 
the high voltage power source is im- 
mediately indicated when a neon panel | 
light goes off. 
David R. Beattie, 
(Continued on page 70) 


Cornwall, Ontario 


Clarkson, Ont. For further information mark No. 33 on Readers’ Service Card 


nt MINIATURE 
y MOLDED OXIDE 
J/AX RESISTORS 


e RELIABILITY 

e RUGGEDNESS 

e STABILITY 

e SMALL SIZE 

e ECONOMY in PRICE 





Proven, Dependable, Rear-Projection Type 


IN-LINE DIGITAL 


DISPLAYS 
A Model and Size for 


Your Every Requirement 





Loo 


Allied in ONE 
RESISTOR for 
the FIRST TIME 


RELIABILITY — Failure rate is NOISE—Less than 0.5 uV/V 


Series 80000 





PRICES 
Series 10000 
1%,” wide 
258” high 
558” long 
$18.00 each 


Series 10000 
Series 120000 
OUTSTANDING FEATURES 


© All digits displayed on 
front viewing screen 


© All digits uniform in size 
and intensity 


© High-contrast viewing screen 


Series 80000 
3%” wide 
51%” high 

11'5\4” long 

$33.00 each 


Series 120000 
1” wide 
144” high 
3%” long 
$35.00 each 


Quantity Prices 
On Request 


@ Digit style of your choice 
®@ Colored digits of your choice 


© Individual units may be 
group assembled for panel 
mounting 
WRITE TODAY FOR 
COMPLETE SPECIFICATIONS 


Representatives in principal cities 


INDUSTRIAL ELECTRONIC ENGINEERS, Inc. 


5528 Vineland Avenue 


North Hollywood, Caiif 
For further information mark No. 39 
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better than one per ten million 
hours. 

STABILITY—Under full load, the 
stability is better than 2% 
after 10,000 hours. Subse- 
quent rate of chance will not 
exceed 0.1% per thousand 
hours. 

TEMP. COEF.—Will not exceed 
+ 0.03% per °C. 


applied. 

TOLERANCE — All MIL-R-11C 
valves at + 5%. 

SIZE — Same as the Mil Type 
RC20. 

SPECIFICATION — Exceeds ma- 
terially Mil-R-11C. 
PRICE—Related to 5% carbon 
composition prices. 





Rating @ 
70°C 


Type | Ambient Type 


Mil Rated 
Voltage 


Dialetric 
Strength 


Maximum 
Resistance 


Minimum 
Resistance 





F20 | 2 Watt RC20 














350V 





10 Ohms | 1.0 Meg. |1000 Volts 














For further information write for data sheet WC-I 


Ww elwyn Canada Limited 


1255 Brydges Street, LONDON, Ontario 


For further information mark No. 66 on Readers’ Service Card 
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Soundscope 

Two alternate microphone systems 
have been incorporated in the MSA 
Soundscope: one is a condenser micro- 
phone extending the sound level range 
up to 200 db; the other is a dynamic 
microphone designed for use under con- 
ditions of extreme heat or humidity. The 
Soundscope provides noise survey data in 
three areas. Over-all sound pressures are 
measured in the range of 24 to 150 db. 
For more precise analysis of components 
throughout the audible spectrum, the in- 
strument provides sound pressure data in 


row band analysis within the octave can 
be made to determine the frequency at 
which peaks of noise are located. 

Mine Safety Appliances Co. of Canada 
Ltd., Toronto. 


Oscilloscope uses 
plug-in units 132 
Model 160B oscilloscope is a rugged 
instrument meeting requirements of MIL- 
E-16400B for shock, vibration, humidity 
and temperature. It provides 24 calibrated 
sweep times, 0.1 usec/cm to 5 sec/cm 
with +3% accuracy. A sweep magnifier 
increases the fastest sweep to 0.02 usec/ 
cm. Horizontal amplifier sensitivity is 
Bandwidth is de 


Versatility is enhanced by a series of 
time axis plug-in units including a dis- 
play scanner and a sweep delay gener- 
ator. Vertical amplifier plug-ins include 
a dual trace amplifier. 

Atlas Instrument Corp. Ltd., Toronto. 


Graphic recorder 133 

Moseley Autograf recorder model 4B 
is a two-pen, two-axis graphic recorder. 
Its recording mechanism includes three 
independent servo-actuated drives for X, 
Y1 and Y2 so that it can simultaneously 
plot Yl and Y2 against functions of X, 
or functions of time t. A built-in sweep 
circuit provides the time base feature in 
the X axis. 


each of seven octave bands over a fre- 0.1 


quency range of 75 cps to 9,600 cps. Nar cm. Bandwidth 


v/cm to 10 v/cm. 
is dc 


to 1 Me. R-O-R Associates Ltd., Don Mills, Ont 


INTERNATIONAL CONGRESS AND EXHIBITION FOR 
INSTRUMENTATION AND AUTOMATION 


INTERKAMA 1960 


DUESSELDORF - 19 — 26 OCTOBER 1960 


Nordwestdeutsche Ausstellungs-Gesellschaft mbH. (Nowea) 
Dusseldorf, Messegelande - Telex: 0858 4853 Nowea Dssd. 
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NOW IN SERVICE 


=~ HIGH POWER ~ 
STATIC CONVERTERS 





@eee? 


PYLON CX-130/152A 
@ INPUT 130V OR 152V D.C 
@ OUTPUT 130V D.C. AT 6A 
(ISOLATED OR OPTIONAL GROUND) 
@ SPECIALLY DESIGNED FOR COMMUNICATIONS 
SERVICE 
Write for further details to 


oh 


PYLON ELECTRONIC DEVELOPMENT company, Itd. 


Communications Systems and Equipment 


161 CLEMENT ST., VILLE LA SALLE, MONTREAL 32, QUE. 
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STOP LINE VOLTAGE VARIATIONS 


®@ from interfering with equipment 
performance 
@ from cutting tube and lamp life 
@ hampering measurement and test 
operations 
WITH 


STEDIVOLT 


A.C. LINE VOLTAGE REGULATORS 
Stedivolt Regulators ensure 0.5% 
regulation accuracy for line varia- 
tions up to + 20% with no 
waveform distortion; no relays. 

Single Phase or Three Phase 

2 KVA to 100 KVA 
Models for every application. 
Write for Stedivolt Bulletin and 
Price List. 


GEORGE KELK LIMITED 
5 Lesmill Road Don Mills, Ont. 


MADE IN CANADA BY 


i<Li<t 
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American Electrical Heater Co. 
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TMC 


Control Key Switches 


for LOW VOLTAGE MULTIPLE SWITCHING 


T.M.C. CONTROL KEY SWITCHES, precise in design and of 
robust construction, are today performing their vitally con- 
tinuous work in varying apparatus all over the world. 


Operators feeling the clean and positive “Make and break” action in 
any of the fifty standard spring combinations forget any fear of failure. Lever type control 


The contact springs made of nickel silver operated by hard plastic rollers 


key switches (above) 


on steel cams and silver contacts, ensure perfect performance. (Platinum 
or other metal can be supplied for special operating conditions.) 


Plunger type 


Telephone EM. 6-5314 or write for T.M.C. Control Key Catalogue giving control key 


full technical data to: 


switches 


TELEPHONE MANUFACTURING Co. LTD. 


SAXONY BUILDING . 


26 DUNCAN STREET > 
TEL. EM. 6-5314 


TORONTO, ONT. 
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High Quality 
Low Low Cost 


Now everyone can afford quality meters by 
Stark. Never before have meters of such quality, 
accuracy and reliability been offered at such 
low prices. 

Available in sizes from 1” to. 6” round, square, 
edgewise, clear plastic and switch board. 
Special stylings can be designed to customer's 
requirements. 


Write today for catalogue. 
STARK ELECTRONIC SALESCOMPANY 


AJAX, ONTARIO 


For further information mark No. 60 on Readers’ Service Card 
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Switches for your every need 


Sealed Switches 
Aircraft Switches 


Licon Precision Switches 
Vacuum Switches 

Industrial Enclosed Switches Sub Miniature Toggle Switches 
Miniature Switches Pulse Switches 
Push Button Switches 


Sub Miniature Switches 


Mercury Switches 
Sensitive Switches 


Toggle Switches Interlock Switches 


Linemaster Foot Switches 
Please write for complete information 


Application Engineers to Serve You 


CONSTELLATION COMPONENTS 
TORONTO COMPANY MONTREAL 


Scarborough, Ont Pierrefonds, Que 
PL. 7-3359 NA, 6-5673 


Conada's Most Experienced Switch Company 


For further information mark No. 30 on Readers’ Service Card 














foremost in design and performance 


HF, VHF AND UHF EQUIPMENT FOR FIXED 
AND POINT TO POINT SYSTEMS 


AM AND FM VHF MOBILE SYSTEMS 
PORTABLE LOUDSPEAKING EQUIPMENT 


PYE CANADA LIMITED 


Head Office: 84 Northline Rd., Toronto 16 
Represented Across Canada 
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Shown actual size 
IDEAL FOR 
COMPUTER 
PATCHWORK 
PANELS 
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Take your pick from the large selections of CAMBION 3,000 MORE CIRCULATION 


miniature jacks and plugs. Varying widely in types, these top 

quality, precision made units are ideal for quick, tight, space- 

saving patchwork on panel boards. AT NO EXTRA COST 
The jacks make perfect electrical connections, thanks to 

their —— oo “a oe seainaiae ee es In October we publish the pre-show issue— 

D keys and solid fronts. Jacks are available in shank lengths : é ahr ; 

for varying panel thicknesses, pin diameters of the plugs are L.R.E. € ommunication Sy POEM, Mont- 

.080”, .062” and .045”. real, Nov. 4 and 5. The October issue will 
Write Cambridge Thermionic Corporation of Canada, Ltd., also be the Official Program for this Sym- 

2425 Grand Boulevard, Montreal 28, P.Q., for full details " age Pe 

on these and other products in the wide line of posium giving October advertisers 3,000 


extra circulation at no additional cost. Re- 


(GAWIBIORT serve advertising space now. Closing Sept. 
19th. 


The guoranteed electronic components 
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Look to SYV7ROM for the 
latest developments in — 





NEW—low cost 
high power 
SILICON 
RECTIFIERS 


SYNTRON 
manufactures a com- 
plete range of power 
rectifiers from milliampers 
to megawatts . . . Selenium 
and Silicon. 
Contact your nearest SYNTRON 
Sales Engineer or write for free infor- 
mative literature. 


SYNTRON (CANADA) LIMITED 


928 Queenston Road Dept." F” Stoney Creek, Ontario 


For further information mark No 61 on Readers’ Service Card 
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STEPPING 


TYPE ACS 


* Economical 
* Compact Size 
* Easily Mounted 
Designed for sequence controlling, counting, totalizing, 
scanning, information storage and various other switching 


operations. Available with 2, 3, 4, 8 or 12 single pole 
continuous operation; for shorting or non-shorting steps. 


omar_— 
lectric 


3349 ADDISON STREET 


e Operating voltage: To 230 V.A.C. 
Nominal power: 20 V.A., A.C. min. 
e Operating speed: 300 P.P.M. 
e Volt. range: —15% to +-10%, 
rated voltage 
e Rating: 1 ampere at 115 V.A.C. <= 
Insulation: Tested at 1000 V.R.M.S. 
e Impregnation: To specifications. 


Send for details 


CHICAGO 16, ILLINOIS 


RELAYS * SOLENOIDS * COILS * SWITCHES * HERMETIC SEALING 
In Canada: Desser E-E Ltd., 441 St. Francois Xavier St., Montreal. 
For further information mark No. 29 on Readers’ Service Card 
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Need a Miniature 
Printed Circuit Switch? 


$30-42B 
SERIES 


® Gold flash and other special contact 
material for low voltage applications 

® Positive overtravel stop 

® Special terminals for easy printed 
circuit insertion 

® Small size (%" x Ye” x 1”) 

® Over 50 actuator variations including 
cam followers 

® Rated: 10 amps/125 V a-c 

5 amps/250 V a-c 


V4 Ys hp/125/250 V a-c 


CALL OR WRITE 


® HERRY ELECTRICAL PRODUCTS CORP. 
~~ 1643 Deerfield Rd., Highland Park, Ill. 
Phone: Idlewood 2-8182 


For further information mark No. 27 on Readers’ Service Card 








FREE 
NEW 1961 


“INDUSTRIAL 
ELECTRONIC 
CATALOGUE’’ 


From Payette Radio, 504 pages of the 
latest, most up to date equipment for all 
your electronic requirements. 


Send for your FREE copy today 


PAYETTE RADIO LIMITED 


730 St. James St. W., 
Montreal 3 





For further information mark No. 48 on Readers’ Service Card 








Round-up: news and future events 





New compression technique may 
triple capacity of data links 


A new technique of compressing 
information is being developed by In- 
ternational Business Machines, and 
may triple the data handling capacity 
of communications links. Since the 
technique can compress language, 
and to a lesser degree numbers, it 
might also find application in radio, 
wire and cable systems with savings 
in message lengths of about 60%. 
“Digital shorthand” uses digital rep- 
resentation for entire words or com- 
mon phrases. A computer at the send- 
ing end would compress the message 
by translating words into numbers. At 
the receiving end a similar unit would 
convert the numbers back into words. 

Robert W. Bemer, manager of 
IBM’s Logical Systems Standards 
group in White Plains, N.Y., devised 
the coding scheme. 


Joint aeronautical 
meeting 

The Canadian Aeronautical 
tute and the Institute of the Aero- 
space Sciences (U.S.A.) will hold a 
joint meeting in the Queen Elizabeth 
Hotel, Montreal, Oct. 17 and 18. Re- 
cent American developments in space 
and significant contributions, both 
American and Canadian, to aeronau- 
tical and space engineering will be 
discussed. 

G. B. North of McDonnell Aircraft 
Corp., St. Louis, will report on the 
development and testing of the man- 
carrying capsule for Project Mercury. 
Papers will include a description of 
the rocket engines in the Black Brant 
missile, developed at the Canadian 
Armament Research & Development 


Insti- 


Establishment. 

Included will be a session on long 
range telecommunications with air- 
craft and satellites. 


Canadian IRE sections 


start new season 

With summer vacations way off in 
the future once more IRE sections in 
Canada are moving into another sea- 
son of technical meetings, plant tours 
and social gatherings. CEE, with co- 
operation from local publicity chair- 
men, will. publish news about forth- 
coming meetings. 

Toronto section will start its pro- 
gram with a meeting at International 
Business Machines, 600 Eglinton Ave. 
E. (near Bayview) on Sept. 12 at 7.30 
p.m. Highlight of the meeting will be 
a demonstration of linear program- 
ming using an IBM 704 computer. 


Physicists meet 
in Canada 

During the past few days physi- 
cists from 24 countries, including the 
Soviet Union, have been attending 
meetings in Canada. At Queen’s Uni- 
versity, Kingston, nuclear physicists 
have been attending the international 
Conference on Nuclear Structure 
where they have discussed latest ex- 
perimental and theoretical advances 
which have shed light on the structure 
of the central core of atoms. 

At the University of Toronto the 
7th International Conference on Low 
Temperature Physics dealt with the 
behavior of substances at tempera- 
tures near the absolute zero and of 
the forces between atoms. 


Members of the committee responsible for the Symposium on Communications 
sponsored by Montreal Section of the Institute of Radio Engineers, to be held 
November 4-5 at the Queen Elizabeth Hotel, discuss final arrangements. L to r: 


D. J. Watson, chairman, Finance Committee; H. Schwartz, assistant general 


chairman; E. P. Turton, general chairman; R. J, Wallace, president, Montreal 
Section; D. L. Thibodeau, chairman, Publicity and Public Relations Commit- 
tee; A. F. Wells, chairman, Steering Committee. 
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On Sept. 12 a small group of physi- 
cists will meet at McMaster Univer- 
sity, Hamilton, to discuss the most re- 
cent advances in determining the 
weights of atoms. 

The conferences have been arrang- 
ed in conjunction with the Sept. 8 
meeting in Ottawa of the General 
Assembly of the International Union of 
of Pure and Applied Physics. This is 
business meeting of the union and is. 
held periodically to discuss the work 
of the union in fields of international 
agreement on weights, measures and 
symbols, and of the encouragement 
of original research and of. ensuring 
international co-operation in the dis- 
tribution of scientific information. 


COMING EVENTS 


September 

6-17 Conference on the use of radio- 
isotopes in the physical sciences 
and industry, sponsored by In- 
ternational Atomic Energy 
Agency, Vienna, and to be held 
in Copenhagen, Denmark. 
Fall Instrument-Automation 
Conference & Exhibit and 15th 
Annual Meeting of the Instru- 
ment Society of America, Colis- 
eum, New York, N.Y. 


26-30 


October 
4-7 10th Annual Instrument Sym- 
posium and Research Equip- 
ment Exhibit, National Insti- 
tutes of Health, Bethesda, Md. 


Systems & Procedures Associa- 
tion of America International 
Systems Meeting, Hotel Com- 
modore, New York, N.Y. 


7th National Symposium of the 
American Vacuum Society, 
Cleveland - Sheraton Hotel, 
Cleveland, Ohio. Authors in- 
terested in submitting papers 
should contact C. R. Meissner, 
Georgia Institute of Tech- 
nology, Engineering Experi- 
ment Station, Atlanta, Ga. 
Montreal High Fidelity Exposi- 
tion, Sheraton Mount Royal 
Hotel, Montreal. 





Communications 
symposium 

The October issue CEE will 
contain full details of the pro- 
gram and exhibits, plus a con- 
densation of each _ technical 
paper scheduled for the IRE 
Communications Symposium, 
Montreal, November 4-5. 
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POPULAR 


Call your Gp) rep today for a 
demonstration of one of these 


OSCILLOSCOPES 


Production or lab instruments— Simple to use, even for non- 
technical personnel — Moderately priced—Full 10 cm x 10 cm 
display — Automatic calibration waveforms— Low phase shift — 
Automatic triggering for optimum presentation—“Times-5” 
sweep expander magnifies trace, improves resolution. 


DC to 200 KC 


Models 120A/AR combine minimum controls with # automatic triggering 
for utmost speed, convenience. Horizontal amplifier dc to 200 KC; phase 
shift only = 2° to 100 KC. More X-axis information due to horizontal ampli- 
fier sensitivity control, with vernier, 5% accuracy. Balanced input on most 
sensitive ranges for low level work. Times-5 sweep expander, all ranges. 15 
calibrated sweep speeds, 5 »sec/cm to 0.2 sec/cm. Vernier, expander extend 
speed range 1 ,»sec/cm to 0.5 sec/cm. 10 mv/cm sensitivity calibrated ver- 
tical amplifier, drift-free trace. # 120A (cabinet) or # 120AR (rack) , $435. 


DC to 200 KC -DUAL TRACE 


Models 122A/AR provide simultaneous two-phenomena presentation, are ideal for direct 
comparison of filter, amplifier output /input phenomena; vibration testing. Unique ® front- 
panel automatic calibrator waveform switch. Twin vertical amplifiers operate independent- 
ly, simultaneously, differentially. Automatic triggering, automatic synchronization, single 
trace operation when desired. Sensitivity 10 mv/cm to 100 v/cm, 15 calibrated sweeps, ver- 
nier extension. Horizontal amplifier dc to 200 KC. # 122A (cabinet) or 122AR (rack) , $625. 


__DC to 300 KC -“BIG SCOPE” PERFORMANCE 


Models 130B/BR provide wide usefulness, simple operation and rugged dependability. 21 calibrated sweep 
times, 1 ,».sec/cm to 5 sec/cm. Vernier, expander extend range 0.2 »sec/cm to 12.5 sec/cm. Twin hori- 
zontal and vertical amplifiers, phase shift + 1° to 50 KC; sensitivity 1 mv/cm to 125 v/cm. Balanced 
input on 6 most sensitive ranges. Common mode rejection 40 db. Stability 1 mv/hour after warmup 
Triggering automatic, internally, line power, externally, 0.5 v or greater. # 130B (cabinet) or 130BR 


(rack) , $650. Data subject to change without notice. Prices f.0.b. factory 














HEWLETT-PACKARD COMPANY 


Thirtee AClICION 1050A Page Mill Road Palo Alto, California, U.S.A. 
Thirteen igen Cable “HEWPACK” DAvenport 6-7000 


hp oscilloscopes, Represented in Canada by 
Montreal, Quebec: Atlas Instrument Corporation, Lrd., 3333 Cavendish 


de to 1,000 MC Bivd., HUnter 9-8495 and 8496 ¢ Oftewo, Ontario: Atias Instrument 
Corporation, Ltd., 77 Danforth Street, PArkway 2-7668 « Terente 10 
Ontario: Atlas Instrument Corporation, Ltd., 50 Wingold Avenu:. RUssell! 
1-6174 © Vancouver 2, British Columbio: Atlas Instrument Corporation 
-, 106-525 Seymour Street, MUrual 3-5848 


for further information mark No. 3 8 on Readers Service Card 





NOW AVAILABLE 

Rugged New Eimac X778 
Traveling Wave Tube $=... 

One Watt Output, 55-60 db Gain 


Purchase orders are now being accepted on Eimac’s pioneering new 


high gain traveling wave tube, the X778. 


Unique features of this advanced one watt CW traveling wave tube include 
its exceptionally wide frequency range—5.0 to 11.0 KMc., small signal power 


gain of 55-60 db. and light weight permanent magnet focusing. 

Like all other Eimac ceramic-metal tubes, this TWT “can take it.” 

The X778 was especially designed to operate under severe environmental 
conditions of shock, vibration, temperature variation and high altitude. 
Breakage is a thing of the past. resulting in greatly reduced 

tube replacement costs. 

The Eimac X778 finds wide usage in electronic counter- measures, radar 
augmentors, data links—in eny application where more than one tube would 
normally be required to cover the C and X bands. This means significant 
cost reduction and increased system reliability. 

Contact R & D Marketing Department for additional details and information 
on how this tube type may be modified for your requirements. 


General Performance Characteristics 
Eimac X778 Traveling Wave Tube 





OE 


7 8 
Frequency (KMc) 


EITEL-McCULLOUGH, INC. « San Carlos, California 


CANADIAN REPRESENTATIVE: 
R. D. B. SHEPPARD, 2036 Prince Charles Road, Ottawa 3, Ontario. 


For further information mark No. 34 on Readers’ Service Card 








